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?^UY' aifc dj jUa^ (jc SjjjS CjlcLuij UU& ; p\\* *i j-ac- 

, fl J ^aaju (jduUlli jjjS ^xi; BIM 

talk show Jt j uAcLiY' J & I 

usUiijij j- 4 j4%4 ui - ^aUjj uuU ui & revit Jt Jjis 

a iuUiij d jiau ^jjU jj <ji f 4 i-uUa jj j-^Uj ujULujj j 

BIM 2-^tJjj 

Js Aj ^ \\a\\ ^3j-aj j g'iiaiuui ^»Lu» jJi ji word g-*LS jj jl 

> j-uflaJl J-aC- j UjlUajjjLjll Ja ^Ualuil j Aj jIlxUj CjLajLlUI 

BIM ^4ui^ 

BIM M* 'i* JxL fJUJl > j-^Ujj jj£I jl 
j ifljljflJ! ^ui jl Ljjjjj Ai LuLiUflj UjJc- AUTOCAD Jl ^Ua 
J l ^ljj -ixt ja j AUTOCAD ARCH "UujI ^ai ujIjjVI 

BIM 

J-oxll > ujjLjI 5 AjjSj Ul ? BIM 4 -auj! £aUjj -Iajj V jj£! 

(Jlj j jjj Jjil! (j! j! 3D -iUjSf! >it ; (j j^V! AcLiYt 
3D , 4D , 5D , 6D U! f j^lit j jl! jc- ja CADJt 

4jL$j y u nD-^i 

4_Uc- J-uflflj (j! (j£-4j LU -Ifl 4_fljflu-fl ljULuI! JlJj UJjC- 

: 

J jiaJl (J JJ fii jli ^jjUul! <jiaj! (J JJ (j! dilftj (>ji! 4D 
J JjYt JJ^' J (^jY' JJ^' <A JJ$^2' ls* UL-L-V! I^ 

liiA 

ljUI! 4il£j Jj LuUi! J1 4 j-uflic- 4il£j jjx-4 <juui ; t fljlKllj 5D 
(jifllui! > JjLLa ^jj ji j jjaLuia 2! (j4j j JaLxS! S ja! j 

SjL! (^ J SAFETY cj* cr^ LJaj! SjtiluiY! (jl^j La£ 

^i! Jjuxii A 4jL Jj Jxj ^yjj-Ai! > ^lfluij > j ljLc- j j-uu-U ! 

VL 


V CADJ! (jJJ j dlu J£Lul 4 (jC- Ac-Lui! dU& ; ^jIui juc- 

jLuC-Y! (jil ! jj^j-4 Jlaj-ui CADj! , *LUa jxa 4c-Lit; BIM 
j Ltilil Auiflxli (jl£ (jjj^j 5 ^^Sc- (jjluu (^jIaaS! > jj£V! 
4_uc- j Aujj-4 CADJ' ,t^j ^uiij jiui! ^Jfliujj ^ >1 ! JsLulUi 

5 S jjlx.4 ljjU j! (juj^La Aj (j-4 tiilife 5 (jufl-ufliiU jjC- 4jj 

> jflaj LU >U-4 (j-fluflil4 U! (jii 5 Aijj > <xuijj djti jf2 

word J' ^ Y excel J' 

ljL4 J^-uJ J f lij-ufl! jflJ Jjaxi! (jC- IJjxj 




BIM J' ^ BIMarabia ^ Jj' ^ tijJui 

? Jijjuflfl ^ic- L-fljXJJ ; ^jlui J- 4 C- 


jluajl! jA j BIM cr 4 ^': BIM 
Building Information Modeling 
j jJiuflU! j JjLLJ! j (j-jIaaIU >Ua2u qj aLk Building 

LJaj! j ± a !\ j £jt>12t j ^IjjY! j UjjjJS! 

>u2 j fUU! 4 -Jac- > ^jii cjLa j2xa jj^j Information 

JfuA ji jWUI^A J J>4 

(^jj diU iAjixuUi >ja JjI^j j ^jj-aj Modeling. 

jUjj j! 4aj 2 (juui j jIxjV! (_yj^ LULa! (^xulx^JljjSLa 
U 1 L 4 j2xa 2U (^ic- Jj 5 (ju£La2! Jja 1 ai£ JbuSf! >^Lj Ul-L U! (j£i 
LjUi! j iajLxij yl* 5 >2j ljL4j2xa2! J£ 4j j-ufllc- J£2 

(jjjflUi Aj-4jU-4 J LjUU^ij J Jl J-Uj ^ JJ La (jC- UlLa jixA iflJ 


? ljULuuV! (JJui > AjAfl dj jUflfl ; ^alui jaC- 

(JjLHj! ^jc ua>*i (>2 f 1970 (> ^j*> ^jj^ Ut f Y; BIM 
*L4jJ£ j 4-Ux-ua ljjIS L£j£ j S j^flY! (j' Ljj^ S j^flYt j& UjLui 

<jA3j ^JjAJ > ^jlx a 2| J-fljtuflfl. jjj-4j U£-4-4 (j£j ^ 4jlili 

«-4U jj /jjAliai! cU-Uj xjAi-4 jUa! /J liijj Jj! (jl£ j 

* ■* /1987 ^ W^GRAPHISOFT ij 4* j 



Luj-Lflfl. ^ic f j-uaij JfljLUi j ^Lal&Y! llt J£ IjLa 2 ; *ului jac 

? ? UY! diA 

(>Sj ^ijjU Jac L^jSaj S jfflt jSjj Lj-U Sjjj£ cuL>uY ; BIM 

5 (^xUj (jC 4uajYJj LjLajlxAi! j£ 4_s 

?! (> 2 ! s^jjii! (>U 4 i! (ja jUiij f uu (^iiflJi susyi diis j 

diflu (jl£ La£ a jj£j j ^ uaI! (juii Jjxj UlU! jL ; Jj2 > aa-^j 
j£Luua (jj^j ^jjwfllj (juii dili ; 4-jjlooi! ljIjulxU! > 

4j ( L-ijxij ^jj j! AILlU! j! 4ijl% ^jj£j-ij^fl ^jj p-Uj (j£2 
^alVY <a! J 4 V 1 JU 1 JA ^ijXAl ^Jjaj JaC LJflj ; S^Jji (j-fliLufl! 
V 4iUai! dY-^luij (_ji 4iluiA dllA (jj£lui JA ; V 4Uii£j jLlui 

CADJ' Ufl j2ji£j jaliilui! (jA ^ >ij J£Lula2 ! dlltLufljj 
j AJLuijlij L-Lufl -ixj j x£ jaJ! (> ^jj f-UalY! L-iLuu£j (jl£ Uua 
L jLuajlxji! 4 jflj t flun£i ljj£ jlj f Uj! 
^LajAY! -il-ijj j ^j-uiii ljjjI 1 flj; flu-fl Ijjjjflj (jL£a > Ljijia La1£ 
j (>c ajjjj£dj j jjluiflLxij JjLuij <ja jjjlij Jac ^jj did 
(>C ! jaI£j JjJ f Luijj d UA J jUjUx! 4j2xa. SjjjS JjJ dUA 

LaUjj dljU L£j ja! (Jajjj JI 4 




?djjUaA j& iIloISj ^jjjl jjj£jI j_jA L> ; ^jIwi jjat 

1 j I jii lJLuIIj s jjjS ull; BIM 

1- BIM Handbook: A Guide to Building Information 
Modeling for Owners, Managers, Designers, Engineers 

and Contractors 

Chuck Eastman, Paul Teicholz, Rafael ^idu <> 
cjULoii j Lujljjni] jjj>c. tfk iikiu Sacks and Kathleen 

Aj AJajjjall 
Aj jS jjjLuuj ,_jJc f juall hjliil 

2- The Impact of Building Information Modeling:Trans- 
forming Construction 

^LuaVI -uJ LLai LuLLjjj (jjj*j Ray Crotty uU£Jl uil j> 

JISjSjVI (Jia AjjjjVI Jjil jLL 
Ajjiai 4 jjj£ ljL> jJ*j> Aj j Jjju LjUill 


3- Green BIM: Successful Sustainable Design with 

Building Information Modeling 
bu jl j«jj uLS j BIM JL L^jS^Ic j AjIjIuiVL ^j£j 

jjjjLI jjjIxj jJaxj I ^ j'VI ^ AiUall S*li£ 

j Bim Jl bA , ^j^i (j^i 

4- Building Information Modeling: Planning and 
Managing Construction Projects with 4D CAD and Simu- 
lations 

JxjUj UlfLuuVI SjUI J1 a ljLLulII jjaaiVi BIM lP 6^ uLS 

A-4jli ljLS jJj jr jUj 4-uiIj.U (jjjij ljUHI (j-4 JaI£ ^ua 2 dUt VfUJl 

^l j£il V (BIM Jl J^J £Mj&\ J Jl jflVI uiUSfl (^jxib Ul 

J ^j^ (_ji U^ail (jLoj j Ajjjxlb (jJJ.W ull ljUHI (jil Ljjliil 

UU-4 AIjaVi j 


VjUaLUl djjJ U ; ^jIuj jaC 

Jb l^ ^u£a (^lxj (iliii J jUaiVI jA JUaiUl yjl ; BIM 
JUafll ^l J^j JLS j , f IjUaiJl (^jUII jl GREEN BUILDING 

4iUaii j2 jj) ^jAA/al 



V B I M Jb l! UaC (^Hil JjjLulaJI Jj£l U ; ^aluu y£> 
Sujiil S jll£JI Jjjbiuil J£ UjjSj 
JlUII Jlaua Ls lc> 

Build London Live 2012 - 
Build Qatar Live 2012 - 
D.C. Riverside Office Building - 
Ellicott Heights - 
Arboleda Open BIM Project - 


V jlU M\ (jiil (JA ; AiLaI JAP 

Ljljjju SjliluuVI *L 1 £aj (joi-Ji j£ j LjjjSj jja^JI; BIM 

Jjjj (^ LjUjLuxil (iljLujJJ (jdil ^AxAaII 5 bujuu 5 f LxuuVI 
Jjxj J Ij^AJJ jl ^il ^AjUiijl (JA , (jJj^VI ^LlaaJil 

j ujl^liaiil Jjua^j (jail (JjLaxaII 5 ^LAualll j| JaxJI 
4 -^ji (jA jj£I ^ Jjxj (jl jixbaj V j S-i^lj AajIj ^ lIiL^I jJ| 

^ haII SLSUa iaj (_yjLubVI 5 Ij il Jj jxlll 5 

(jill JjllUl 5 IjAU. j^aail iau J 1 JI£jajj 41 ]| } LjjLuujI 
jSjj ^l 4 -ajiaJl ? f UaxJl Ja.jj (jl Jj 5 Aij^ail 4 iWJt lUjxj 
fllJl j-ualiC' (^Jil 4 -a.iLiil JU^VI , ljLUUaVI (_yi jj^Jl 

Sjj 2 (_ji jA jjSVI jAiil , JllbJl jA ^aJaC VI JjiluuUl ; S jSjja 
( jC- 4 jjjS j 4 JaI£ LjbjIxA 4 -Uac-i (^jj! Jlua. ? (j lull JJLUu 
AJSaj bj, Uaa. (jLS ji j ^UaaJil (j-uij Uaa. j I (jLSa 
(j J j 2 jjJj (j| (j£aj 5 4 ^VLuaV JaIc JLuujI jl S jUuLia 4 ^V-ual 


Jl jaJl j!il (ja JaI£ 
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Ti rno 


Jl jjjJaj jj> jill jc Ajj jj AjjIjJ jlUA Ja ; j>jL m jj>c 

'BIM 


-5 Stanford University Centre^jj*' BIM 

32 ^(Integrated Facilities Engineering (CIFE 

; ji UjJ^J jdu> 

. Jjijjll f U jI Ai^LLUlfLuiVl jw>% 40 cjJlij gj * 

. 97%J u>Ldj i_ajKj]| jjLi . ia Ai^Ii . 
. AiUiSi <_ ji ■ n^l j*jjUl jli jj> 80 % 'jj 2 j • 

. AiKUl jja 1 0% JJ2JJ • 


. £jj*" 4 ! uij j>« 7 % JjISj • 

McGraw Ajjjji>« i»> 141 >ili UjUUjIjjVI j^i j^lai 
tjjsi Ajjjill Ujjji BIM (jJ>jiLuu> ^Uji AiCtf)) jUHill 

AjKII ^ljbuluil !jlc- <Lj jjila AjjLjI ^UUj jlc jgJ j'-**- 

i£jjj>i V ,*BIM V , a " a u - 4 % 63 JU-&-* ‘^juuii dli jlc- 

. ((AdUuill 





(jclo jJI q ^ i j h i II Qjj BIM Ll^qJq i \i 


(jjaVULs jjAC-.li BIM f LLl! CiLajLu} fljjl 4 

j A-uiill d-lfe ^I-Ului! I jjSjj] jjjIV! S-lC-LjaA jaJ AajHII 
fUj jVl (ja jilUl j ^Auaui! (jjj jSLaJI jjbull I ja^-uu! 

.^jl jjlald ^ f U jII A^LLs jjjkj j jUa 2 l ljLulU 
j 4_^jil! 1-lA jiajjAj ^yjll SjjjSII LjLjx-ual! Liajl LljJj UI£i 
4 \\WW dife (4 _aj£J jljJal) (jjj-uL ^Jc- LiijlS JIajj ^jII 
. JjiHll j ^ja^jII ljUjU j ^jjLulaII ljI %^aV 

^Uau AjjSjII oi^ j jjjajII SjI£> jjjjjUj jLuII Luajl j 
4ilij ^ JJJAJ ^l gSljII ^ Jjjlu IjJI Jj Sjjj£ ljIjjaj 
dl& ^j-Ijj AjIaP Lg-UajL ^yjll jjjLlaIU UujjII ^jII LjUjLoII 
UIjjajII JLaJI j (jjjuull AjIjC- ^LaJ jl ,4 jjjj1| AjjHII 
jjjlaj (jj 4 _la&! jj£| j^J BIM pkjftLL) (jjjlaj ^UuI AjjUauil 

.L^jIj AjjSjII 

4j^U (jj (jSi ^jUajj Ulj^ L» (j jj (jl LjjJ ujL jj jLuII Jpu 
JjLaJ jau j jV LjLaIIj .jjjlbU S jJill ^jujj V j jUi 

j Aj jjIaII jjjLlaII (JjIulaI J jj V ^jjll Jjualijll flilj L» jJ 
V BIM 4uIL jl Uj j .Lfj jiUii ^l Jjualijll £jUajj j$Jai 
^jjI LjSjII (jlaxj ^jL 4Ji jSj&j Lllil jjj£i| f Likl Julaluu 

.I 4 UP JjajII j LgJjjS 



(j-<a JjLlUI ^Jc- UjjaJj (jjLuil (jA ij>il BIM 4jj1j u.i,\Iajj 
jjl aj juiill (Up jlai 4^_^j jA (^A Lllil t flVt'Lj JS-uu Uj^Uj 
jjLlUI 4-aiLaJl J jjuu I jui jjuI L$ul! JliJVI jLS j) J 
b^UJjt J^i *^ljii J ^J^L- 

jC' 4 jI j juuJl (ji LljLuul! j (X^Jjj Lu£ CjI^LulUI JjLuI 
jill laliUl jj£i jjAjjauu (jjjill fLJa&i t^Lgul! ^jIaII 
t Lgu£ jjiLau jill laliUl jjujlau Lx£ l^j jjSjLuuj 
£jj ju V^ jjLUll ^jj LJaji jjxjuj Auiiill &1A ^MVujI 

JaxI 4£jjulaI| gjUilL jjjji^ (LjuaJl jjSjuij 4_ui£UuI| 
Lji ji j ljU juJI jC- ULi jjj a\\ AjuuIU liA JS .(jjjil! 

. LjLuuLuu ja ^ UajIjiSjli jjjlaj ju U JJjj j 



^>-6gu±J JLoJ^ 

Senior Structural Engineer& BIM Manager 
Eng.kshawky@gmail.com 


Jjuu UjC-J Uajljilill d-lA jC- Jjualij j\ (jia jiJl Jj2 

IXu L^jI ,h i°i (^jjutu ^2 4_lujLjVI LjI jlaaJl ^ALa Ljui 
Jj.^V^ t jaAuufl (Ljllalaiux2 tcliLL j %°1 t^u4-uai£ tSjlLs 

JjLuuII ^Jl V j-^aj w^jiij ^j tLjjliji j J-jxil ljI jlai 

,4JLiuai! j 

fl LjjLj^U jl£i w^-ui-liA ^jjula j\ Luljiak AlaLuuj Lgut 
^jjula j V lj! jlaiJl d±A LjLaau j! UjLuuI ^i UfUIt ^ja 
ijtlalj t^iLui ^t jjUu J jl£ (Jc-Uua t^jjju jti . ^uiLA 
^jL MS LjLuaLualkV! ( flVs^A ju jju^ig a jjbu djLuul 

AIS-ulUI jil ^jjulaI! Liiljlai> j a a jlaii j£ f U j! djj^j 
jjj ^Sj jill jlaLaJ! ^ilt jl jjlxill LiaUa jSj ^jjilt 
JSLula -ll jj jS jill jj»VI cLliLuaLuaiUV! ^iliVd jj-mL^ a!| 
LLaU cai-iij f U j! jj£! JSLuiu j ^jjulaI! ^ja^I f U j! Sjjj£ 
4_jjLuai2l SjLuU UuUA Jaj jil! j jjLiai! CjS jll jc 

.Ajjia-^j 

^uljjlt J aC (jjla ju jj-uJi^-Ul (^jL 1 j j^! 4u^U j-a 
jLuC- 1 ; JLLjJ (jJUaII 4u£uj-uu ljjILuiI Jajaj ^jI! 4jjj-uiU-I! 

gy^'j (Analytical Model ^ ^uiivi JjUuii ^Ijj 

-^ui-ii^J! (XiAuail! JU-j Ajc- ji S Jis ***«t^* L^J! jj ^c- jl! 
I j! Laaui^ 4jAj-Auail! J£LulaI| (jl aAjj * LgJ! V! -Jl jj Vj 

JjS jj 4-uaU) AjSIjj^! jjC- 4-LjIoj ^aUjjII JLaajui! ^j 
^I c- jj-li^ aI| jc-Luu UiLjj ( jjjJjj^l! jj-ui J j^-aII j Lj^Ual! 
Jjl-ia. j jLlujVI Jjl-i^j c^IuaLUlj 4-iIii_Al! LiUalai-Al! ^UJI 

.(Modeling) 4^-^ui! j* fL^uiVi ^tiii jiiu cuSjili 
j! BIM J! ^tlail liij Jaaj (^il! qa\ jjI! LjJ! t jLuailU 

.Building Information Modeling 

> 1 ! Jtia BIM u^jijiSi ^j*^ (J& b^j^ u' 

Lj| jjAA (JA (jiaAJ Ujjul j! JAJ Uitjjuii jV! (jiajAjlui 
(jjkl! jj-uail! jlaAj ^lILaj ^ilt a Jjia-l! Ua jljiiil! 

LjIU <U-lau-uuiil 



http://bit.ly/BIMepisode24 Sj>-alt ja^ 



J? > I jjjxj BIM j! U^jIjjSj g-al JJ ^Jl JUlUVI <■ jWn 
^Jl jrUbuj cL^jUjj ljI^ jjJUjJI a^iaj Jj^ SjJLuJI jj£iJ]| 
BIM Jl U*jiji£j £*!> JU&Vti *S jUVI LjUlaC- jjjLj 
i Uij JjJ^j ^JJj i juaJl JUij j AJLoxJl JJC- jlajiiu ^jxj 

jjSj liAj c^Lail >Uiajil j^Ull J^^' £U*j 

.Ajuj I jilijl j jL£ jjSfl ^jJc- IjJUc-I jjaII ^liuiVI LiLJu 

j-4 ifl ^ j£-aj ^yUl ^stlallj JjI jill > jAaUl uj^j cLIIj ^a 

gu»ijj ^lj <-ij*j i^l Vj 4 BIM Jl U*jiji£j g^lj^ l^! Jj^' 
jLujau ^lg- AjjJSj c4Jbi (JA Jj VI BIM Jl U^jljl^ 

Aj-j^L-u ^Jg- JaLLaJl j^Ujj j-j 4a£ Lo J-a tAijjjj j Ajjjjj ^jj-UI 

,AjjLUj 

^yA BIM Jl Uj jl jj^j jual jj jUjjVI (ji ;Ajjjak jjxLl LUj JS 
ji BIM Jl U^jJj^ qa \ jj ^! JliUV! jljSj ^4 xjIj UiLaoii 
.AjUUI^I j-a ^jVjj Laj d-l^j ^AiUuuxil jjaij d jjC- ^Il 


;> ^AVUn BIM Ul 4jjij 


.fUUlj i^-uuji| J ^J-U^jll 4 -jUc- jJ-uUJ * 

.^JJULaII Ljliij 4-UuljJj t jJJLuUll * 

Jfij U ‘4j j^uuj f lla^V! uiLLuSU Cj^j-uJl 5 u»V-uj QA ljjjjII * 

v j]aLUUl 

Ajg-1 xn>VI SUaJl J& jjSxL L a ^Ujjj ^ nall 4 -luIjJ * 

.Aj^-uxI| j 
.i^aJlj ljS jll jLuaHI * 
.^iljiuJl 4 -uiAj^JI LjLuaUniJ ^a jj£I jjIjljj (Jjuuj * 
. jj^-a^JI j f^UxII Aij SjUj * 
.uila j-UI Aj^UjI SjUJ * 


^J-jj j^lj^ JJUa (ji VI ctill S jj£ j-Ul ljI jjaII ^julj ^a 

JJ jXJUL 4 Jjg jX^i tdAjA^ U^ jl jj£j ^Jl Jj^jII (JA ^9 \ 

/UIaVLjI IjJUc-I Uj JjjjJ 


/\ AUTODESK. 

AutoCAD or Revit ? 

* * 

g-aUjj jiAl jA jUjjVli *(jja-aUjjl! JjC- ^jg V *UI I Jj^i LUU 

,Aj 4 -uali Lj^jI , jj£j j ljjIuiU Jaxj jA j c^Jlxll > JbuVI >Uj 
L jjiaUl j-t^xll > ^c-qUjj ^Al j££ ljjUjII Ul 
>Ull Jjill aJVLulaII jdi jj£j (ji JUaij LlIlS ^BIM Lf^ jl jj£j 
.L jjijjlU IjglU j Jl£ JJ jVU UJjj-q tjjj^-aUjUl ^ijxj jA 

* 

J! (JIS 53 V 1 j Jj>IS 4 aj Jc JLS jjVI d JJ ^aJi V Ui c^JjJ 
Lili. AjJIaIj JJjjII JxLi LujjLj Uj£ j 3 Us jjjlaj Lul cLjjij 

cAjULui^ (jA Jl£ jjVI fltxll UaA.j LaUg j c JUjjVI l-iU ^ll 

.ju jjVi (jui i lu jjii jjj^j 


LjIiUI Ja VljjLjII jjJl jISjjVI c> JliUVI S jlxi. > lj j£2 Ja 
iCjljjkill > LHj L-ijg I (ji j^J ^jujI VSjiill ljJjuIujI VVjl2 

■^J^il 

draftsman.wordpress.com/tag/kamal_shawky 



BIMJ! U^jljlij jujIjj ^I! JlliSVI (jjJ Jjaj >1! J*!jaJ! 


, j jjj-UI j>ll JaxII jjuj jijlVj * 
, 1 ^-uOuxij J AijUiIl ^ * 

^AJlAxluil j-Laj > 111 , .VI >jAVjla 1 | SjlfJ Jjluua * 

.jjjlaill 

U^jljlij ^lj Jjaill S jia Jjjil jjjAAi! AlAxluiVI ^AC* 

.AjjA^ 

^ll JUfcfiU >-«j>Ul JLUlj ljSjII jUuIujI > 4 jc jll ^ac * 

.SAjA^ AaW\a 

(jg i flllV jjj^l ljIjjaaj dAjA^ jjjjjjU Sj^-V <il£j * 

dAj±aJl g-aljjll ^j^UI AulLaJl 


.4-jjli Sajac ljI jluil l a ijUk AUTOCAD U> Jaa j 



BIM Performance Assessor 
bsuccar@changeagents.com.au 



Ailik JA J^! jj BIM Jl AjIjS ; ^aaluu jaS» 

? jilij Ja-4 ^ Ja 

vllLa j£J -iLi aL ; a^j J , (jilAj J^4 ^xj ^aJ ; JMj jjJ£j 
j Aj ^Lula ^-tuai P j^Ja jaII LJllfljjj j LSjj-ai j Ulljluuj 

j£ ^Jc- Ajjjfl AJ BIM Ji ‘-flJJ*-® jLufl f Jjjllj Ja-4 Jxj ^aJ 

J ^JJLuflilll JjS 4j|.fljJ! LjSj ^ JjUloJI SUx Jxl JA 

Jj JfljflS puuLuflUU j-uj] BIM Jl ^Ij^I ^lflSUd (jl JJLuUil 

FACILITY MANAGEMENT JW £ J*»> ^ 

OPERATION 


? UAc- jjaIaJI SjUU BIM Jl Jajj j£-4j l-U£ ; ^oluj j-aC' 

t St^i ja jjulUi jj^jj c^jYI ;o^ui du^ ; jyj jjj£j 
j jfl u j (JJlla> ufl-U| 5 BIM Jl ^LfljC-l £ jUa J-4J AlU. 
jl AjV ljI& jjUlU! fj jjAaS } jLluu ^jjlLUI LS^La 

Sjui jjjiflj ijxJfliuj bim ji ^j^aj^ ij. v^ujj 

PHYSICAL ul VISUAL £ju^I 


ljIs-jjUaSi SjUi <> jjjj Aj|i Aflu BIM Jl : I v'j^l 

A^jjLj ljUUJI JjUj j (jjbUSl ^k- ^UU (jl j£uu> l-U£ 

f JuflSl 4 Vli 14 UxuuJ 

Jl (jA Jliluoj jl (j£-aj l-Aj£ f jjUlUI jjJlU <a 1£ ; ^jluu jaC- 

BIM 


Jl ^jUflJ-4 (J4 JJ$V! ^jiluuUl ^JjulaII JJ.14 ; JvU JJJ^J 

<> BIM Jl ^l^aUuul jV , 4-U ±x iUuj jj jjS lil BIM 

uiLuuSI KajS Aj^LLUSI jh*j j JjIIaJI jl ^Aua-ai! 
dSljJl JjSSjj 4-U I j^jiluu (jl I jxJflluj 5 I j£jj f Ufl-LVI 

jLc- j jjIajjljj]| j (jjj| jiSU BIM Jl La ; ^uluu jj*c- 

V UjU ^<1 n/»I| jV ? j-U JjJj-U| AjIU ^LU ? ^JjjSI Jac- 

BIM Jl <> ^aJl l jft«j u^ , ^ 


j c-jIjjI) j*^Ux!l j-® jjic- j-a jj£ua ^^J-Ull ! JvU jjj£.J 
LlSU jjj (JjLS (j! ^jV j ±x!j jufljc- (jjjS j ( ^Lufl j jUi 

^JUjjJ LaJ JAxil JJJJ 4iS IJAjSl ^JJ J-lSl (JA J ^Jj-US! 

BIM EXECUTION PLAN 


jijxjj ; ^jLuu jjC- 

BIM performance J^l J^U ; J!Aj jjj£j 

assessment 

^uuU^Jl S jU!” 4-uil jJ ^J , ^U fJAuflJ >-uu| jJ 

“AjjLax-UI 

“f UVI ffcJjVl” (JJXuXuflijJ BIM Jl > Sl JJj£j ^J 
, 2003c>BIM Jl JUla^J^I 
cr^j^i cjjUiUji (U , ^ijc-l ^juulL BIM manager ljUc- 

‘LuflLSJl 


BIM Ji f I^YI ^jjSj JL^a <> j^uxkla 2009 c> j 

(jjaLLLu^U j ljUjUJI ^i f uSf! ^jjUI (juflLSJl ^xi ja j-iS 

BIM Jl <-^j»^ > u» : 

BIM Jl ^jj^U (j^ u-aLLLul jju-a^ jjlluu |j|; JMj jjj£j 

jiSlj 4 -XJj! (jil! L-flJjXj]| 5 ^LflULj LjlijjXJ LJ-uu U jJflX-Luu 

CjLuSjSI (jj j-4fluj jA JjLuu ljLjxj jA LjLxjVLi AjjjSa 

3 Jjjd! LJjSLuu! J 

? BIM Jl jLlujj! ^jAa La ; ^jIuj ja£> 

(j& t SViyi US! jluuli ? j j^Y ^LSjJ (> t flVj'Lj ; J^L jjjSj 

AJJVI Jji jj^Ju> jlua BIM J' J ( LulJajjJ 
ljLLIuL! >i ^i L-fljjx-j jl£ L-i ijluuV! j AjjAjS! (j£i ? AjSIjS! 
LjljjjjxAill <jV La j BIM "Uk- (jLbj jSj ^S (>S 
5 AjSlp JJ JJJA^II <il£j J 4 fljXA/fl lg A/llJ (jl£ Aj-uflkuUl 
L-fljlxjji! AjjSjS! (j£i 5 Ajjill! zlb jA SjliluuV! jlk»VU (j£j 

AjiiV! Jji j ljULx-uuS! >!ji (^i j^j-uu LjI^j jV! jk 

1^-jS j jjj£ Jkjj j^j-uu! j AjSuSI 


c> J , l4^l> u-^ 3 J UjjIuu! duujJjjj! 

BIM Jl £j^a>*J qm\j1\ j&j 4jSj 
J l£j JjjV! j UuLji! (jjuuj BIM Jl f J3-k» u^ J 



l£j (>U ^jjSi (Jaju J jIaj j-ui j£ Ja ; ^jUi jaC 

BIM J! > Ut£jjil! J Jj.il! ^jjij fjj ljL£ : ^juU jac 

I^j ojJ 5Jjill <> 4 -atc manadate JOaiVl : J^ jj&i 
j! outcome J S jOU^l jjjOU Jj±aj jl Jj^fllij 

performance matrix ji <^A-j jili u 

JjualiJI jl f jajII JaP Ajij£ > JvUj V 

(> jJLua f- ja. (jl£ (jjluu jUc >j Ll! jluu! ^jj U jjj£j 

jua L$ jjiluu j BIM J! AjjSj ^.laLLuL > 1 ! A-U 1 U 4 II ujt£j-ui 

Jl^Ul! ^j (jjljti-4l! jUa >iuj qjuU j! £_ij! > ; Lg-uij 

BIM J! JTJ*^ (jjjil 0 ! LUUja UK JL jUa >01! liA j jjj 

BIM J! «^Ujc! Aj-uU Uj ji > 

OjAj.r^ jll LjUtAaJl Jla ljLSjJU! o*ij1 ; cjLJalU) I -i£ Sxj j 

ljLuj£ Ijjjlaj j f Lua^VI jj (jl 4j]& J£jjI£ja 1 ! Ajjlav ; 

Jj-ualij jjjlaj j ; fLuaPV! (>-ua ljI£jja1! jUujj AjJLuij! 

UljUV! j jlai j! tULlajjj j LS>! > jjtil j £jOal , 

L^Ua JaIjC ‘ ±jlj ; 

Aaj^vI! > fJlill (> jj£! 

BIM ^-UIuuj > 1 ! UUj-ulI! Jjc— 

standard u-U j protocol 4* uj^ f jV *±j& J* j 

O-uiL ^JjajI! Jaxj (j! A£ j-uU! >»-ua j/aUii J£ jjlaluul 

^ijjIaS! 

BIM JLj 4-uaU. £-Ua ! ja (jjjJj CjLlaU Lgail jt£ iJl— 


j^aUall j BIM Jl >>Lk PROTOCOL-- 

f ij^! 3 4 ^ ^u3 li! guide J! ^j^aj^ j 

JJJ t 4 j.ll 4jj.il! 

jjJ t 4 j. 1 l UjLJjIjI! 

l4A >c ; iL JU o-utij >j >31 JaIjslS! > Jjc ; !.i£a j 
> ^j-ualll >L jI j L^Uax-u jIUjII (jjjil jl jU o-uUuVI 

BIM Jl 

jjJ l$j.ll A£jJJ! j 

(jl I 4 J! lj 11£ j 4 -aU OjJ! j 2 LjJLuaj 4j jil! jl ; ^aalui jaC 

?(jjL Hl oj£j j! >jij BIM jUaiVl ; 

4J! U j>j >l! jjjLlaI! U BIM U^ !^1 V! £jj- 0 a 31 

BIM 

j! * ^ juU j! j! JllUl! j! Aaj£^S1 ; J^L jjI£j 

J! £j-ua j-aj £j-ual 4 j^1 jj£j U^ -^V ^jjOaS! qa jUIuiaI! 

(jjaUJl Ailijl! >C JUju ; J^-ui ljI ja. ±v jj V J^L jjU-lll 

U (jill UjII JtU 5 UjII ? UaI (jL£ uiU ;BIM Jl Ji , UjIL 

J^U >iSS jj (j£-4A Llljlui! j LSja! Jja ; AjIc >ajij JjxU 
(j-ui£c Jx2 Jj Al (jj£j ji l^A j JUj U j j-oVl 1 j^j AljUl 

c \a^aW ob! 4-aIuqui o-O j! £ jlal Auil (jujl LilUl! !j! ; BIM 
>1! SJja. jl! 4UjjIalli 5 BIM ^Jl rtjfauj jJ jjj j jjLa ; 

Aj£l£ ljLa jIxa Aj£ j Aij£J Aijjlaj Jjajla jBIM 4j! u-Auaj 

1 JU tg tUn j 4jjUl >1 ^Uajj j>! J^L > AcLLuall >1 j 
LLja. >a. j S jjililui Jja j ^Avll S%i > Jaxj 

>' uk 

fjV j»j*nC JJ j*J j ^jj-OaI! jjJj j dluil AjC jj jA 

Ji uiiuaijA !jj±vj >31 c> AiuAui requirement Ijjj^j 

J ; dJ JVJJ (Jj£j ^jV > 1 ! CjU ijlc JaI! U ; Aj-uulL BIM 

£ jjLul! jj-la j dlul! >4-ua (j^Uuil j! j^aU ^ 4 aJl j j£j 

SjjiULLui ; >ui 1 jlxij (jl jlc >jiL ^l Al j-ill liti 

U jjjjUa ^ljlV! ULl oi^j^ Aljdll AjUaj U >C jLuC^I 

A£jj jiu 

^Luu U ^jjVm Sjji ^.IjC ; 

, JJJ standard J-afiVl > : (U*- j-fr 

! jj! (j^t^uiVl ^VjA j dj jv ja jjC LjLjHaUl! o JA !j! 

0 jaHuu 0-0 (j! ; dlul! jil V J Aaj^vH (j^l > Jjvja 

jj> (jl , * Ij^J uj%^ 
j! jaJ! ^Uuil 

jjV , ja.>a standard uj% >»&' M 3 jj^ j 

j guide > j-J uj^j ®j^ j*h <0^ ^j^ 'L uj^ 

standards J' 

Bimarabia.blogspot.com 

JvL jjj£il! AjuLUI 

bimthinkspace.com 

AjS (jjU ^ji 1 jS jjljj Jjiluxj ^j-Jaj S Jjil >aj L^jSj j 

±v!j 

bimframework.info 

> Aj j-uij (jl (juiUll (j-jjl >1 ±vl j Aj£ oj£j ? jV lj! j^Il 

’ Jj' 



cLu_^jJ| cuJLlJIq £ojLiilo t _>-6 BIM Jl QjjJdij v&J-UaJ 


{jilJiLVI ^ua*^UI 4 jmnlL 

J 4 JI J>-ajil ^ Jl ^jiaJl Jj^aJ j»jAj LfJj 

^JLAJ*aZl\ JJjljLA jLkjLl t Jjj Lg-J^J ^ a\ais*~\ ^jjAa 

JjI^JJ Ajjjil AiLui 4 J 4 AJLAS*aZl\ A&JJoA) Jjjj 

^ JAAI jbujuV) J ljLlaSU 


Drive the 
roadway 
before it's 
built 




; A^aSLa 

LJLa. ^JjLulJI J BIMJI Ljlaj Jjjflj J*j- 

jSt ^Jt Jj-ua jlt ^uJaj ^Lulujj-4 JSJ 4^Lq SjjjJa 

S jj-u^j £jjLula]| ^t jit j ^ji-nil di j JjISjj c fljtKMt 
JjiHIt 4 j)^j JjS AjuIj jiajC' 
; Jjjlalt ^jjLula! ^jjJajit J^t ja 
jiaAj.lt 4 I^ja -1 
^jIHjV) ^j- 4 -uaj]) 4 l^ j 4 -2 
^^LuailSl ^jjLuallt 41 ^ja -3 
^t jAVIj c>aj*il 4 i ^ja -4 



Design 

Communication 


r \ 

f \ 


r \ 

{ \ 

•0*fin*th*Proj«t 


•Oesignthe 


•Oesign typical 


•Create still images 

Extents 


horirontal and 


crosssectons of 


by rendering lcey 

•Esublith.nd 


vertical layout of 


the road design 


partsofthedesign 

anjtyre existing 


the selected design 


•Create flnished 


to communicate 

conditions 


•Add design 


ground contours 


what it wfll look like 

•Create and analyre 


constraintstothe 


•Perform a cut/fill 


•Createanimations 

multiple conceptual 


selected design 


analysis and/or 


of the new design 

designoptions 


•Enter designvalues 


createamasshaul 


toshowtrafficflow 

•Select the best 


and costing 


diagram 


•Print Plan and 

conceptual design 


information to 


•Perform dash 


Profile sheets and 

to move into 


insure budget 


detections 


other construction 

preliminarydesign 


constraintsaremet 




documents 



V J 


^ > 




^L-uaiill ^juLuajJ) 41* jL 4 -lul 111 j 

INFRA- ^jjj £ja 1 aII JriJ^ 

^ CIVIL 3D ^Ujj ^jj ^l WORKS 

AjJajiJl ^JaLLL) j CjLloAII j ^jju^jI) 4 j 1 aP JLaALui) 
^jjulaI) jJiuaj ^j LjUjII) ^IjAI ^il V>jaj 

^ NAVIS WORK £*Ujj ^l JaIAIIj 
j) Jjia j) jjuJjii ^jjJlLI j^aU^ >j jajUjil 

B lJ jua jt dLiA Ja jlaA 


JaUaAHi) 4i* ja! 4-luuIIj 

AA^k\W CjU JjIaII J4 4g> JA%A J-AXJ ^j£j L^-Jj 

lj)J.1^-a1 U5j ^JaLa j£ 4-utjJ ^jj l£j£ j 

Ajljiil >j . ^jjulaII 4a)jj ^ji) j*Jl j ^j A ^ll l 

AjjIIaIIj jUa^VI ^jjIaII < J \ Jj-ua jit ^jj 

. (j jAVt LjU j^Aib 

PLAN 










4-ualiJ) djjil) Jaj)j jjS t AjuULaI) qLa j 

<Lm]| £jjLUu»j JjWl J BIM c5J^j J- Ja ii 

L,ljj| Jfr AJbJjl 

https://www.facebook.com/groups/bim- 

/dibloma 


^ijivi ^UajaI 4_i..iuiij 

CjLjU JjI-I^j 4- iLuaii £ji JjJa £L£VI jj%j 
Sjjjflj ^jjUlUI £ljll jlajj Jjiiiii (jJjlail CjLjIIxIj 

INFRA- £-*Ujj jj> JJJJ3J> Jjjjis 4-LajfrJ 4u2ljJ^I 
< L" a '-* J- 4 J 3DMAX c^' ^ULjijI jl WORKS 

(jit ‘LuSjC’ Aijg < ii I JjJjLtll AjxSIjSI ^jj fUaC-V 4£j^Jl 


: J-Ijsu 

Linkedin: ayman kandeel 
/http://eng-ayman-kandeel. blogspot.com 
email : eng.ayman_kandeel@yahoo.com 
youtube : ayman kandeel 


r«« 0't^t awii • Jl| 1 » g l 


.JjlAxit 


i=r?=ri&l 

Identify design 


conflicts 

y/ i 

before ground 

/ /H 

is broken 





BIM Execution Planning 



Key Project Contact :WSti 


(JjSjLulaJ) J) j£SU 4-UjjiiSJV) (jl jl^ J f Laui) (JA JjiaU) jjSjJ 

^jjula!) (jk ij±£ 4-iaA ) ^Jj 


Contact 

Company 

Mails 

Client 



Project Manager 



BIM Manager 



BIM Coordinator 




*±*\j AJajji (jk ^xj ! aj <j!ajj 


Project Goals /BIM User 

41a& l-i^ jjj ; V^-LaII) Ua. jJ jj£j ^liiloil jjj L-fl)iA V) J (jjajii) 
Jjjj ^jj-ula!) (jk AILlaA) A-^jJ j l-A-IAV) JIaj aJV JjA^ 

> J£ ^jUa jjj iilll a!) . 1&& ja 1 a jxj 

j) ^ AAi^aW A£ju H dJLU) AIujjj jill -iflxll jA jdiLU) .!££'* 

Jajjwi L$j 2 ^Jajj JjlLJl 

Project Goals:^ 


Priority 

Goals Description 

BIM Uses 

Height 

Coordination 

3D Coordinator 

Medium 

Effect Of Stakeholder 

4D Modeling 


BIM Use: 


LfrLJaj j»jj cijui JJl tiiLaiLLuiVI ^IaI | J 4_ailc x_Ja j ^jjj 

J ^) JA L-U «1^ jW £ JJ-UUJ (J-4 <i ilHj J ^JJ-aI) A^J- 4J ^ 

qV^aU ^JA,uV)1) 



Programming 


Design 


Construction 


Operate 


COST ESTIMATION 


EXISTING 

CONDITIONS 

MODELING 


SITE UTILIZATION 
PLANNING 

V 

COST 

ESTIMATION 


SITE ANALYSIS 


DESIGN 

AUTHORING 


3D COORDINATION 


2D AS-BUILT 
DRAWINGS 

V 

SUSTAINABLITY 

(LEED) 

EVALUATION 
























Organizational , Rolls Staffing:^j 

) Jj±^jj A£julSLj L-i!a ijjs j£j d Jja. jdl ^L^-aI) ±j±^j ^uiS 

J-oxSl ljLa^-a Mj -0 BIM (J&-LLq 
BIM Manager, BIM Coordinator 


AaIa j ^ilil) £ jj-ula! AuLusij 4-lai. (jp d jUp 

A-J) jldl JLaC'V) Aj]jjula ^LjJa jjJj |BIM) <j^LlaI| 
(jk AjIUJI dfliSJ) ^jjAajI ^Jlil! lJIiaV) j £ jj-ula!] 
A-LjISJ) JLaC'^U ^j^U) lj2j]| jjlijj JjxJ) Aj^jj) jlul 
(Jj£jLula!) L-fl) jia) (jjj A-ia2j1) CjUUJI JlLu ^jusjjj 



BIM planning exaction SjiiJ ^pjUa jj 4iaj jk 


BEP 4-aLUt 0 jii2l 


jjulaI! A^jldJ) j AH)d) CjLaj-aIxj]) ^juajj -1 

.^jjlu^j!) j J-axI) lj) jlji. -2 
.AjliUI) £ jll) j ^j-AuajI) J^Ij-aI AjIaj ^c-a) jj juaj -3 
.£jjulaI) ^ jJjlidl JUjj) AjUS -4 
J^) jj ^ Aj^ISI) (JjujVI ^UajI JLaC'VI £)jI! IjA^j -5 

iS jUiluiVlj jlaUII ^jjIjILaj ojIjHa ojjjUC' £uaj -6 

lixl) AjUS AjIIj lj! jlai 

Project information £jjAaI) & ljU jI*j» ;Vjl 

(jl J jUiluV) ^jL Al^I-AjH JU-A £ JJ-ULA jl Aj)Ij 

Jjj jil A-aj2 lj|J (jj£j 5 LULaII (jj dAjjxj A^jjj ^jVLlj 

Jj-A ^JJ-ULaI) J-uaLlC J-A jj£jj J ULiluLAJ UIU A-ajSj 
.A c- jl J lixl) ^J ? £ JjulaI) AaLula j) jlxll 


Client 


Project Name 


Contract Type 


Projecjt Location 


Project Area 





Model Accuracy and tolerance: 

jjja >laIU >jt jl UaaJt 4 u-uu >ji >ajjj 

(Level of Development (LOD: \j&\* 

£jj-uLaI) ^l jit j jIuujj djS -S-lflu >I| Q^jLua^Jt > Ja 
LU-a ^jL j jLuuIuj! lLu£ t Jt ? Jj^jliDj lj£ jJj Ail£j Jiau I4JV 

■lAJXJ 4JV 4-fl-lAjIj > J jlutA jt >j -Ij-lflU JLLaI) (JA L-llkj jt 

4 JV jA^t ^jj-ulaII 4 >Lla > jjxjj lj£ j]| luLul^ >c- 

l-u£ )j) Jjj > ^j^j^Ij ; Ajj j£ 4 jlaIja Jlla ujikjjj lAfl 
JjILj (Ju£ jjj Lat 5 j jIula >) <2 jJLa dlla uJlflJJ j jLulujj 

(LOD(400-500 ^jiiui 


LOD LOD LOD LOD LOD 

100 200 300 350 400 



Work Flow 


>1) >t j-ail j| ^jjulaI) lj) jLulaI ^ yuJfljj J£jA J-aP ^jj 
> iilJj > jflflJJ <>JjJl (> JJJ^l' 

L-flt jlflVt (jjj ljLa jLlaI) JjLu JjjIs ^j-Jajj j 4ui£>l J^jjjJj 
j jLulLujV) Jjllaj JULaI) ja j J-ajlSLj Sjj^j-aI) j 4l£ j-aI) 

^u^-a > j (jlaUJt JjIIaj 
, J-aISJL £jj-ulaI| J£jA j iSjflJt lj j jLula ^-Ua jj 


Collaboration meeting:UjLAU 

U-lfll JJ ujjUfl-All ^LuiS^U ljULaj^V) AjPIjjj Ajflj j Jjfluuu 


jl £ jj-ula!) ljSj -J-ifl-A Aj£> j j-aj LaI (jj£j La) 

jAjj >11) JSLulaJ) jt fljjjJalt AlU > (5>t ljLlaj^I 

J-axI) uiijj >1 


MEETING TYPE 

PROJECT 

STAGE 

FREQUENCY 

PARTICIPANTS 

Location 

BIM 

REQUIREMENTS 

KICK-OFF 

Programming 

Once 

Owner, Architect 

TBD 5 

DESIGN REVIEW 

Programming, 

Design 

Monthly 

Owner, Architect 


Technical Infrastracuter:^*^ 

^LaA^J-ULaI) £La) JjJlj 3 j 4^V) LjlLufljjJJ >& JJJflkJ JjA^ 

file name structure 
^-UflJJ BIM Jt JJjU-A (JA d jLuC^t >AJJ ^LuaSVI ^Al > 

£ Jj-ulaI) > 4 -A±L 1 ulaI) ljILUH f La-uu) J ^a-uiS J£J L-iij j£ 



Model Delivery Schedule:i*^ 


iiV Lllij f UiluiVj L)£-ajV >11) JtjAflJt ^A) > 
Afl& > l^j ^-ufljjJj ljLajIuu!) > 4-LaI£J) LjUabjfl.V) 
^ L^L^LJl ^ULJl 


BIM SUBMITTAL ITEM 

STAGE 

APPROXIMATE 

DUE DATE 

FORMAT 

Programming Report 

Programming 

TBD 

PDF 

Energy Model 

Design 

Development 

GBXML 


P ' PROCESS OVERVIEW MAP SNAPSHOT 



Quilty Control Checks:^ 

Vj ^jjJLaJ) j^flUxJ AxaIja jt >jIjj Jjj > OJ^ 
4-flJ-AjJlu ^ jlj jilt ull ^A 4-l£jj Ujllfl A jj£j 

Aiilt > >lc j£-uu 4 aa^uaa 4 -^XajI) Lj) LHLaII ^j-uajjII 
4^XajU 4-iuUiIj Ljli-uflj j-aU 4jauV >flj L-Ufl ? 4 jla) j-aI) j 

^ut^ >J 4-fljV ^uufljj >>11 JlUU d jj^ J-La2i) JvLlLuj^U 

(Ifljlflflu ? l lul £j ? jjLaxa) 


iaitjflJt >j >ti] ^jj£j v j) -i 
>JjJtj J jLa*uJ) >j JitJj <j>jV u' -2 
L-i^Uij jj Vj LULaJ) ^ixJ AijUflA LulC'jjilj f Uuj)-3 





(rliiJI £i>LoJ oLfaL^-o) rLLUI i"il qqIoq £j|jJI st i II 

v 3 j_dig^JI j_o U.(D 

Senior BIM and planning engineer 
tamer_algohary@hotmail.com 


4D BIM simulation 


Jp -LLunl) ^JjLuiA > SIUWaI) C-uILuj) Ljjtlj £1±1 

^jALLaI) dife Jj) (jii j ^jAli-a JLLj) jLjia 

jjjxj ljjI£ j “ AJajjjult ljLLluJI ” Lj 

a flLl) ljUIaC- ^JLaj SLSLau^ A-uj)jAJ Sjki Jji 


; f'UjIt ljLd jlxu 4 _xJ- 4 jI jj) jl) Jx jJ) ^cjjLj ; Vj) 
A la j ki ^ uaS u jJaj dkc. KMv ^ " (Vince Lombardi) 


Lj jA j ujjILujV) Jjj-lLj Jjj ^j ^j 

i^Lla JlJII j " Link node " 
lh*%^I J £ ,1963 ^ Teicholz 

CYCLONE ” ^ jjjIaJ 197341« Halpin 
4_Jaji jjxJ ^jjiIuiVI Jiaauai jUi j “ format 
CYCLONE culi j ,jjSiuuJl J Sl£UJl 

J 1 ^ 1 «^ j al£LfcJlj AjLc- ktuujj 

SI£U-a AuiLk ^-4jJ j)jil) fLnl) (JJ-ujIaa JjUj-4 

.S^ji^A 

S-L-I^l ^jALLa JLkJ) j jjjLj J-4xI) jjlLuj) 

” LfLi “Halpin” {&&** 1990 4i«J* 
Si£La_« ^Ujj Jji ja j “ MicroCYCLO 
CYCLONE J Ujjjki JJl jrjbUIl Jc 

. format 


PRODIJCT ION CURVE FOR PROCESS: »«son 01-30-1999 



UNITS PR0D. 

CL0CK 1 

8 

51 

CYCLE/HR . : 

10.891 | 


SCALE 


1X1= 0.86 

(HR) 

m= 2.00 

(UNIT/HR) | 


Push a Key to Continue 


MicroCYCLO 4Ljkj Sisu* £ j>J 

ol£la_Jl ^ojIjj JjJfcll jjjkj ^j Ll]j Jfcj ^j 
s jft j>o J CYCLONE ^jUU jj«j<i Jc 4j na\| 

DISCO / PROSIDYC / STROBO- 
j, SCOPE / SIMPHONY WEBCYCLONE 

^ Uljj La£ ^-Luall ol£U_aj| ^ljIjj jjjkj jjiluil 

* . JlLaJl UiSjil 



2007 iLwji 1970 4j_ oj (juo c-LlJI 8ISL>jo 


t-l^ jn£ jLuu ±lluuI) j fUU) 4-C'U-ua ^Ip (JjjLuSV ) )A& L 
j jixJxxuI) AuUxj L-fllix4lt 4 -jL^j > £- jj-ulaI) ^UJ jjLL dnx 

^jSj Ui) J £jjULaI) JjjS j) ^Lualtj * Lnlt A^LLua £UjU > iaJ 

9 ^jlunII J-I^-aI) j-4jl) J^Lk ^ jj-ulaI) -IfilL )-i^ jjj£ J j^ JJjj 

Ulxj-us) jUaLxit ljS jl) > f Lnl) ^jjLula jli d Ij ^I) AilUaVU 

(j4 Jxaj Lu» ^jiUI) ^Jjfl jjj )±^> jjj£ JJxj jjjSj j )^jixj jj£) 

JjjS * flfc'VA (jjj JLusjV) jj-ui^j j Jtxil) Ljksull ljUILj-j 
, ^JjULaI) Juin (>J (^Ip jjj£ JiuU Jj> J Unitnit ) ja) 

JU-4 ji A-LaIxI) UJJJkjI) J AjSjjIxjII LJjILuV) (JA aC'jIUj 
> lA jUJI ^JJ AjjLuJV) JjjLulaI) >4 l-i^, JjI^ J.A& (jli IxJflijI) 
jj2 j2jj S Jj±x 4-LjL jLxj) SjjjUa >U UA j- 4 j J.WaI) ljSjI) 

.^JjULaI) (JAJ > ^£VlI)j jflJlvilt (JA jj£) 



CYCLONE ALjkiSUL^^jjn 

fUfeYI (> jjjSI) -Uuul) JL^I Sl£Un ^j^-La Ja^lj ^I 

LfcW kjll AjIaC' LjI-L uijl) dlj > j 1960 ^Jui >|ji 

JUu lj) (jil j ^jjUlaI) A\* n ^ L-v j AjjuJj^J) ljLjj-ujjII 

, )±^ Lj, 

> (, >Luu) £jjULa j£ ji ^ jk ^Ui ^Uat (> lM J 
AouiJj^I) ljUIaxI) ja JjJiS) JIU (jSl j jiY) Aj)J 
jkll JLaC' i ^ jijV) Ajj-uJ JLapS JJIa (XjjLulaI) J£ > Sjj£-aII 
Sj£s Lji-L Ua j ( bbb AxiS jaI) ^jJLlaI) ^UJII ujj£ jj ^ 
Jjianl Uijin LjV^x-j > (k£VJ) j SjjS-aI) JLa&V) SL£U-a 
B ^jjjjlaII AujaJII S-LaI) Jjlij j JjIj-aU JjaV! J^txluiVI 




: BIM 4D modeling J'-^'j* 


V J 3 JJP f U aI) £ JLaI SLSl^-A JjIj^ JJJXJ 

l illi-A jLuu l^-Al±klsu) ^>aj 4 -jV lAj-ua^ <>aj 


SLSI^-aI) 4 (j\ ujji 5 ^jj-ulaI) AjljjL u 

ljI^Ljj^I j ^jjljaI) ljUILja AajIj AaIp u-u^j 

fS^ J “ 4D Deliverabies ” i»issii 

dlj ^l AiUaVb cn jik4ll jLilb SISUaII fhVujj 

> 1 j L kl 4kjj uuA * SLSL^aJ) AjI j£ jli 

; Anlxll AjI jill (jku dllk j £ jj-uLail 


j £jjAa!I (J-LOI) Jj-laJlfUj ^SftiS SaLjj .1 
j AjAjjI) JjjL j AkuuVI JuoLuuj 4 <> 

« visual clash detection” J^ 

. £jj*"^' 

Jj4^il J <UauuVI JjKl J& Sjji]| .2 

J£± t>*J Jj^ <> j 

ujlfc I jj]| jjj^j CjVLa. > Ajj 3 Sbi jjjxj j jjjflJ 

. “ Disputes analysis” 
j j^ j AiL. J 4_j4jij j jijiii ji_kji J Sj&Lula]i ,3 

Ajlajil o jj]| jjA^j ji jLa&V! j^*" 1 ' JjJj jj> jj£i 
s.la Jjj^j Jp sj jlll ^JC. 4JL J JaLilH Mjj'Aj'I 

4 ‘i it a 

■ 

JSrfUOJ £^JaI) LjL^LuiaI) ^IAJlLujI <jJ*ui^J .4 

? Jljuall (JJJ-U4J ^StjA 5 (JLuuAj^-aII l jIKa ^SIja 

JLuiI) AjA^j AaIaP > APLuuj US j ( llL pjjI) J^lj- 4 

Site ” £ jj-uUii liin J^i ja J^ll ^SjaII ^Ltli 

. “ layout planning 

> 4£ jLulaI) uJl jlaV) ^ja ^ jjj Jual jHll jVi .5 
^Jjaj Jj^j (Jjjla <> JSlaj ^jjulaI) Lilj 
juil > ^jjulaI) uiljia) JS £a^j Ll jIuia SLSL^-a 

, LL^ jI) 




4 D”*Lnll £JLaj SliUuA AaU^ S jkl; UIIj 

: “ Modeling 

BIM ” Jt jt BIM 4D modeling JLj J j^uSlaILa 

: “ 4D simulation 

AjjikAl) f LLII Akuul liilj Jualunl SLSL^a 

JjA^I) dlSL^A kuajj JUu j) ^jjJlAllfljLy 

J-ual jjI) Jjiau ^ip A^Lujj LaS ^ ^ jjulaII ^jajI) 
JjAaJl ^ SjAill SjbJ j £jj*aa!) JjS jjj 

,f Lnll lakk j ^yjAjII 



IfLnll SISU-A ^Jjaj fLunV JaaI) jlujj Akjjii 



^j A ^M t Jjj* <> 3d Model Jt Jj^J) .1 

.LJainll Jj j$ (> cr^jlt Jj^l Jk Jj^J) j ? 

3d Jt J jualp JS ^uaVi j t flju/al SjLpI. 2 
> 4j JjLLJi iaLunli ^a (J^)jjj Jnaj model 

JjAaJl >JaLuJ JS i fljj^uflj SjLc-I j ? >ajI| Jj±jJI 
j) jk JaLuJj jaLuJI) JaP 4jLn!a unA 

( ,, JaLuu j! fUj JaLlj 

JjHJ! LLiUL 3D model J' ^ j*-*^ J^ lajj .3 

^jJj JUu Ljj]| jj£j J , Jj»j]t JjJaJ' J 4] 
Jj»C jjjia jC ^yijlalj ji jSJij ji juajc jSj 

j iajkiLji jjja jjj djiLj coding system 

. (uiluajjl (jjjfl 

; jLuu Cuu SlSla-aj| 4 jLc ji jj> jSiuj! -4 
j^jj 4^ajj (U 3D model J' <> j-^jc js ji j 

,4J jjllU! JaLuujl £-a 




^JvojUI 4a»U Jl j^UxoJI J^Jb- 

J^jA\ 

facebook.com/groups/AC.Training 




^Jajui j Ii^uje jjAial-J L-ullfl 


AjI <q jj ji£! ajju: (Jc-jSil LLuojj 

dj£fl ^jLflll ^ in» 1 AjJaAjudJJj AjaJjudJ jl£fll ^ jla L. J iljj^Ja 
jjfu (J*J ^jIjojL]! ^IaaaJI 4-jaLg jc 4-3^j V j>o Ji jjSI 
,(JaI <J£juU jjuajjoll IJa ^a^-fll djjxlj AJ L-a Jjq 
; j JJuOjLlll ^JjQJusajll ^l A?k IajjLj oUdLo ^jjQx.*ajl ^ IaC JHq 

M0t~) <ij juca <JJ Axa AJuj jAjJa ^U^L ^ .Vijq jJjuuq Lua] 4_ji <jjajij] 


JaJ^ jui^j <1.131 ^jjj (ropolitan Downtown 

C.LjaJfll ^^uJaljJflVI La Jj<iC eLg-jjl j L$a 1! jl jl A3 ^>11 i >Lui]| 

jjQ Aj J jtil LLj] ^JjQjuajll djjjJjui .^LSll ^aIjjqxII Inla^ jqII 

Existing) ® jjL_a!i jljjuiVl L$J <>LuiVi s-irkj ^>31 JjqIj*]! 
<_nji ^ (Bus Route) J^]i jii^j (Plaza 

(Solar Exposure) u^^]' j^j*il] <jii£ llU-Lu^ ciljj j ji jaJi 

:JU]I JUJI Uj:J J^J U£ 



L. j <jjuiLuji (Juljc (^5-^ H 3 ' UL j£j l?^' lI-^Ij*-]^ (jl ILjjjc .1 liLa 

<jjxjQ <JjqAj t- J < juuJa L^J jl ^ JjUll ^xUQjutaj]l ^ic 

jxa 35% jc- (J^Ldl] jjajxJJ (>11 ULuiaII l&J ji L- i>j V IlSIJ^) 

LIxjqI lilj (4 _j1c jliJI c-Lujjj ^xjjjui ^l jjajbU <j 1SJI 'U.LuuJl 
J jj (<jQjuaL*Jl <jU) <J^]j]l jjQ Lnlc jjaj jLoil jjQLxil Ia^J jiaJLj 
fl jJajSt L_jLuiaJl Uuaj jj£Jj13 UjI jJaaJl j* JjJjtil Jj ^LaU <j| 

. jjjLxa]! OJA ^AuQ 



:l? jU jLJi 


jucajiL 


J L-ftJ JXJ 


^ajlc ^fl JJjJJ ^JlJl CjU-Jju<ail LjAaJ j* ^jlojLll ^aJuQju<aj]| JJ» j 
LlLSk ^jjoxil ^ L- ^uuijj^il j jua jjutaaJl A_a.j ^lc j jLqjluJI ^J-Qjuaj]| 
j-Q S jLox]l jLauQ ^jflj i J j (jLc. (Lj J jua (LjI j ijjAaJl CjLjHSl (-liauJal 
."^jAxuajll' 1 dlfljil jjiftjj <Jju«ajju«alj luJajuoC. 1-A jj£lj <j|jj| £juiIj 
<JJ jxil <Jl 1]L j jLq jLil 4uoiSi L_flj|j-a jc dia_j]L LlLofl Afti 

ji jjA L j^V* 4J*13W Parametric jc ss jiLJij 

jSi j clL^VI <joi£l] ((Jj jA j (iijSj) ^ iaftl jftj Jjauo Lajjj <La.jJ 

^jlill (^JaxJj A aKU S JjuiLuq <iV AJ <^Jaj IflAljuQ Aai ^al L-fljuibl! 
^uJaflJ CuL . j jjuj j-o <ij <-UAa,j Lq C_Lj .^ixuoi! ^JaxJ liafl] £jqLuJ| j 

.Parametric LJS jja <UV^ 4-5 jiiaAi] 4-Jjfli jA ^ \x jq ^ij l) a > a '4 

jJC jLudjjl jXuQ (^jIqjLII ^aJuQjualll) ^Uajuauoil ^alAaUjui! j-ol JJJ 
^j jLuuoii ^uoflj]! (JaLollL A kn ja]| AuQAiLoi! LjLjfljii jjjjudjQ 
.^JLxjL! ^cjuial j Jic ^UajuajL! ILa jl_3 ci]ifl £jQ j jAflxuoil AjjulAifl ]| 

AaJ Ljji £JjLLoil Llij (JjLjj ^a Jflj ^l CjLauQ Jj]| ^^ic LxiSal ljl_9 

j£ j ^fl (. Jg xdij Lljl ^iiajuajLl L_flJ jxJ ^gJ! jllflj UjLauQ jj]l dAA ji 
AJ jj IuQjQ CjLauQjjll oAA 4jlc ^a jflJ ^^aI! CjLLoxil j A >Aai 1I jjl jia 

jxia-J Afl oAjAa. LLxjI Ulfl jil (jJdiij jia-J Lo£ ^llajuajoil ^aLgul ^fl 

^jJalj A_flj jxji (__j| jju<ai! j iiaaJl 

^aJuQJucaji! A jljQC JaJj dj£fl ( j jLqjL]| ^ajjQjuajll) ^iiaxuajQ ^ inj 
JaiLuijll Sj£fl (^ic- jSflij t (JajLui ji!) Cll jIq jLiL 

AaJ jjUaJ 4_j! Lua. A ljx jq (LjuicLflJ j-Jjjuia] ^AikJjudJ ^^aJ! <-j_j\ J jgj^kll 
jjQjJ .^-ijQjuaj]! ^l ji! jjQ ^jj]! lAA l)L® (^-3 LjI jIjqjL]! ^! Aa-Jjui! L 

Llua. ^AjQjuajil 6 jjIj ^ Jjjj ^Sll CjLLu]! S j£a Jj (_£ jjjq jLll a jqK 
(__AjjL» J iajjjudi j ^Lull ^XJjLudjQ (^jjQ^ j£j ^i jj) 4 llc j jl 

^l A-jjJaL jil (Julfljlxil ^j L jiai Llja !a! Li .AAajLv (jol jCj 
aAflx jqII la! jL IjqII CjL jiai j A_uAa]I (__Jjuo 31£ C-I llll (. Jj ji j*Lj 
Luiluuii IjjA LUxii dl3l j L iajLud jil ji Cjl jL jLil ji Aa_j 
jjQ Ac jjoauQ (_gic. AJV*U] ^Uajuajoll lAA jjfu Luilxil (>J . ^aJjQjuaji I 
AUjOflj ji A jjQ^ CuilS £.|jJU 2 ^ 11 jQ 1 1 (jjSjudJ ^fl jjQUuoiLl ^afl iJlj (Jjoljxi! 
(jjjl jjll j (JjqIjc ^_a 1 g » j<Q> l) -o Iu*-'I (j* UJ^ Jlidl jjA 

Lajlikj LiljjudC ^aJjQjuajil j j£a V jL ^ I J j»-j>Q ) iaUjJj 

LjujAjA aJ jlAjjoll (Juxi! AuoJajj jliaJ jc 



jjjLsL l s ** 



^jiL Loiij ^ \\*W 4 j j ^ “ v V 1 jJ-jjaII Lil j^ Lj 

jAjJa 4 ^Lula]I cillil L^ flj,fl.^j l j j\L ^\1 jJuJ jxi! CjLuiaC ^caLjj]! 

c> *L$1 jV! ^xjj (Building Footprint) j^xil ^aUU! ^LuuJi 

CJjAU.lA.il (JA\j Lui Li]ij CJjUaA.il £* JJAaII ^J^AJJ ^ jll CjLouaJl 


j! j£j ^jj L n'vj (_£j!j£j A jIax '1 jLxj ^j ^.iiAjl ^^uJajVl 

<aa! V Jjl^SJ J j^^|| CJJjujijAiS ^JjjLL J Jjil! jlSJ 4 *Q < 1 L /\ 

£ I jjiV (JaIjxJ! Lja (J ja.1 ja > a £ jJa ^JJ ^J (JA j ^uaII 
jj-lkl L_fljiilj ^ ijAil o ! ja.V AcLklAl! cjL^LuiaJ! £jjjj j jjl^j 
CjL^.LulA jjA LfrJ JjjLulaI ! ^gJLjjj V ^Ji]! CjL^LuIa]! jljJC-V! jjXJ 
LLjL^ja j ^Laa| ^Vl'l jjuaLic cjL^Luia j ULLV I juuaLixJ! 

^ Ia£ tilli Aj j j jLc ,(<ivLkj 


• • • 



C-sLc!ji]l ^j jjj (jjarkij Lj j!j jflAu'l (j.ia.) Lii.! Ia !i! ^j jA j 

l^lj La AjC I fl !x 1 ^ 



;aJL]I 4 _LjujV ! SjjLLa La j^Jaj 

?^IajJ| ^JXLAil! A^x. ^g.jjl (JA • 
?jjjJj^_a]! Jj^j] ^L (j! uJLa Ja • 
TcajujL^J! ^Ia^cjujL \ ^ ^ < ^j ol /uia ^9 j£juc j! jisj Ja • 



Uajuij j j£j ^ ■- AJ ^_3 ^xJaLfljj jl t- - lac L$C ja^aj Cjl jiaaJ! cJL 
V SJ^j (J\ a>IL ju\ xti^V LxjL jj£j ji CJLac La£ jjjLlaJ! cillj jjj 

Vjl <». i>j tJ]jJ J .<ic JiLxjj jl ji*J] j! oJmj j! j-i*J] ^x nj 

jAj <JjJaLj CjLa^Lc <j jUaAil (Ja! jxJ! LiU jjjaL 

: JWI jiJii j ji oC, U£ 



IntegratedTeam 


^ji! (Ja! jxJ! <Aa.jj Lg_jS jSiAj ^j]! <LjjJa]| jSill I JA LJ ^uJajJ 

Cjlivlc J^Lk jA <_J) J Jx-a jl! ^JLjj jJ! ^jAjuaj]! jj£uuoJ ^uudJ 

cjVLaj^I ^J) tJij Aa^jj jc ^aJ jAj ( j^V! ^-ic A-iaaJi! oLa ^^Jl) 

J! J jjuaj]! L$_j ^Li]! ^i cjjujLaJI Lc cj jjj cjjLac j 

(JA V Xl 1 g j A C-LfljjVL SjjujLa]! jflAj JjIaJ! jA <Jj\_flJA 4_C JA'VA 
»ju !1 g?l) ju^UaI! (jjjJsJL ^UjJ! iJlu ^UJL rni jS! <cLja) 
ojLc! jAj LjJjLla 4 _fla! Jj jJU <jlu!jJ (JAJ ^JAjLuallL 
<fljjia]! jLaJI jA La£ jjAa ^gJ) ck-ai j! ^j) oj£Jl 

jAjJa ciil j ^JJ c_flj£ ^JLi]! j£JJl Li ^jJajJ . (^JAjuaji! ^i AjUflj]! 

.(J jja jLJ! ^JAjuaj]! CjLaAjJ (J-la.1 


G^UpjQOt Conookd Squirr 
Dnur<« to Trtmporucion 
Dnuncc to (xntmg PUim 
O vurxt toRrLkl 

SH£8&S2r" w * 


*tS\ 





(5jrtA)lJI jms jg uSS <L>IaJI <L>j^j-cJI jjLcuJI JjL> 


jL^jll jLae_xi 

facebook.com/groups/AC.Training 


<fU\A\ o jh±l\ > U 

(jLu j <_£j!LojU 1I £ jia ju» 6jSj ^J Lo ^JAjiJJ C-LftS ji AxJ 

AjljLLq SJjuUj ^cuuail ^La ^ ui.Vlg li (Jjoxli ^_2 <jj]L*_ 2 j A.11 aA 1 (_£Xa 

^ jiaj l*jl i*n^k L$j1c’ l_jj jJjIU c- J jII J Cj1j>^jj11 oAA jj-Ioj jUkl 
dl2 jll jJSjJ ^.3 Lq j-aC- (jjjAj^uoilj Lua jA^ajk ^uQjuauoll Jjij CjLqAL 

(JjLHaJ \ g jjfU jl jSuGuoll ju» ^^jll CjUxI! jx jJj£Jl ^LluIajJj 
. j-aSj jjij <_^A jji £CuJajJj Jj j^» ^l ^UaJ Lg-iSJj AjII 


4ju«ajuG jJjiaJ ^l! jj><Q jJuoll j-Q Uj^\ja dl3 jll jJiijj diguajl LoJJJ 

i ji jio jjjxj j-aLk 0 -oUjj cUuy Open Source j-i^^li ^jjLo 

0-oUjj jAj U jjjLj ji 1 g jU AiLjaVl j*Uj ^LjjujLuji Sl ji£ ^) A y " 

^s-U. c/jin juaxuaiuli Ljj^ j^ <ji Ljjjw Dynamo ji 


j^UxIl 4 juojuou<aj'l A_x3jllj LjL^jwI jlU j-tiLkj AjuJaUj Cjli^lc. 
AJAxl! ^ugJjI Jjo; (J£uuu jj jJajll (JjL 5 dlSjll (Jiiijj 4-l5Lij A_uLUyi 
^ xuAlfl 11 (JuGxl! dlUjjui ^3 ^AakJjuuall J dAjajuoll CjU^uO Jjll jx 


Dynamo ^ ' ,» SiriAxli Autodesk ^ 

^CuoUjJ Ul J LxjJa ocl jL j j^j L^jcLLuaJ ^ jU ^jll CjU^uOjjll 
^CuoUjJ (J^uO (J^j' ^-U.jji J 4jjXJ 4jjA (Jj 2 juO LulLuli ul jUuO JJC 

^2 j jJuojUll \ q\L‘^ jlljj jjfUi 1 A ja. juUl VaS3N 

L-ui ^ <J Dynamo J .Autodesk 

j *ijfj a£ cJi Ja Autodesk ^j*+* q- \«. y*. »£J 
^jill CjLa-o^Jl Jlj ^^1 J (ji (j£u Aila ^. J 4j 4— aLi. 

Dynamo Studio oai—aikVi oJj t> a£>aji 

j_JI (> f. ja. Jlj (jLoJ ji Ajx tAlil aj 


Cj! jlojUll ^uJajJ (JlalU! jjuill A_aJLiuaJ ^ jUl (AjUauojJ jJC j-o 
^JuQjuajll jjajxj ^jjjjjui (_^a!1 ^l-oUjjII L^jaIc.) ^j juo j LgiaJLxjGj 

AjUaixkuo £-l jalj 


L_JjjjLaJl ji-J ^lxll Ajc (Jii^. Jjll Ailuoi j-o l^i^Lk J A-llujVl £>AA JJJxj 
djU^lc J ^Ujl Aj>uq ^lAaJLuiU ^jjuoll (JjjuaUj Jji ^ jiaJ ^Ls jua jA 
JJJxJ S-JJJ ^ ULuU Uji 1 jiaj ijauual! iilu:Vl j-a ^alijVl Ullj jJJ 

(jj! .^LLaJl A-jIajj! juo ^uujAj^Jl (Juoxll jUj jA Lg-J3 (jjoAj^uoll 
j jA LUlj (juliaVl ^gJc. L-JjuilaJl flj ^l (Junxll jf Ua 
Aa^J Lo (JuoxJl oAja, ^3 (JjJ Ij lAg_a 4uuiij j3j (^Ail (jjoAj^uoli 
^^Ac A-ixa-J Lojjj (Juoxl! jLuuo ^3 JJjJ V <_«, L_jLu»jU,I jua dUlc 

. jjSS?! (^gJc- I jjuouaj Iaj ji (J^Vl 
CjLo jlxuUl dAA L_fll jjjuLujI Axj jlAAVl (_gJl jaUjj (_£Ail (JljjuJl j£lj 
fjSl (^ill djUauo jjll lJAj ^A Lo <ji jA ^JuQjuall! dLaJjuta (JjAai jc 

'S j L^jUIaj ^_3 dJl j U 4j| ^l jLujjV! uJIa <.** Ua j ?(Jjox11 1 a^j 
juo cJIUa Lo ^JI (Jjl^. juo 4 jUj Loj (JjL ji (JjjaI^-aII (^^-lc. i> j 
^ lxll 4 j AaJLuil Loj ^nflj ^uuic ^jjllll (JSc. L$_J ^jU jal 4iLu>i 

,4-ilc. aUc! Lo ^g-lc ^Uj ji c*1Ja lil jAj3 

; j jlojUll ^JuOuutajll CjUauQ Jj 

JJJXJ (Juftxll (Jjjui (^-3 4l jlAlUl j oA jajuoll £Cuo! jjll L_llc.l jl 

j AutoCAD (JUj Lo juoc AxjII ^JuU ^JuouuajlU 4juaju<akju0i djUauo jJ 
^j (j^ u j^-j Rhinocerosj Sketchupj TurboCAD 

Loijj jjjjUuo (JSjuoJ (_£jJuojUll ^JuOuusajil -lajjjui LjUauO jjl cAA 

J) U*.v i^ijai ^ (Plug-ins ji Add-ons) cjiiiua) > 

JJuU A3 j .Lfljl 1 U,W j LdS Lg-Lo lliij Lo (JxAJ ^ jUl LjLl>uO Jfll cillj 

2 joUjj ^j 4j3Lja) cIloj (_^a1!j Grasshopper ( 3 ^U l-jjjs cjSj 
A ij ^jiojUli fj uo. uVi' i o-ai j^ ^jUl Rhinoceros 

(Juoxl I juiuOJ L^J^Ljal dlxL ^jll ljLs^LxII jl (.^n^ 1 Ai> LxLaj 

4jjJaU j ljLs!uIc iCjUvLuiuo tLLjl^-a .! jj 4ja! jj L-jlc.' ^ ^ ^ uQjuOku^l l'l 

t ^4>uQjJl 4 AJju1uO 



^gjLmiJI j_oLlu.^ 
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Lia SAliLudjU ^jjII Ua. jS jj£j ^Lu jj^v^ ^\l aja*JI Iaj 

.4^01131 ^UVI 4-9ja£jjud ^xiJl 4 \9 ^ JjJjlII lUUA (Jl jLo j£ij 
j-atj]l A*_JU (jjajull lA jjILlj SAjA^. 4_n S j ^aI (J*J j 

Jiiii a iA j Parametric design » jA' 

^Jc. i J* i«oj jill JlLiVl ^ JVI UJjuoLaJl ^lAaJjudl ^ 

.LgUJjl j jjUJI JLlSI 

jj^JaSl ^ A CIjIAj fiAjAaUU L * ^ n <\ I ^ jl j <^*J l aA^_9 4_9ji^lSj 

GrassHopper J' mU j>' t>j » 8 J' t> 

jAljlallj 4 jjJal jjll UVU*Ul U A 9 jjlLu]I aAA ^aAaUudJj 

jjialiJj <allau<iSl AjjUjl-UI Jl£UVIj cJj£ll <JjUjji]l 

Digital fabrication ^ j 1 ' <y^' J' jSl' V* 

Cijjudjjl LgJ VI ^AjAall UVUUl j-a JJJ* J (jLauUl Ia^ jl £-aj 

^IaVUiI ^aJ (jill ^UJl j>s AjA*-SI Aiijj Lubjl lAjj IxjujI j jLUjjl 

a l^u<LiAj^aJ AjjUSl oAA 

^nllj 4 nSjSl dAA jjj 0 -qa 3I jjAa. J I jjj£ jjJjUi*-A]l ji^jjj ^l 

jJ£juJI 1 g ^ x>U JJ jJjJaJJ ^a Jj CllU ULuiJAjJ jl A£jU 1 VlWli jU 

(jkU j-a (Jjoxj ^LjqU u o DYNAMO (J' ^iUaU Uu9J Jl 
jo jLul GRASSHOPPER oiu cubjll 

Uuoj AjAaJl j-oU3l Aau3l £-a <LLuill AjujuiII aLuVI 0-U AiAa. 
i jjll ^ ^jUJl Jl£j| jx JUSUj <c.l u^Sl 4 j^.j j-o jjxJjui 
jjQ Ujlj jjAJ ^ IAjVU jJJ jUuuUI Jj£' 4u-aj9 ^jjjj UqAUH 
^lSI ^-La j3l JaJaajill jl CjU-<i£]l ji/i^ jl ^judjSl AjjJU-a 



UudAj^Jl ^i 4 j ywll j jaj]l 4 Uq^ jj JJJJU jl ^JJaJjuij 

4 jAi 1 U]I ^judjll CjIjAI jjjuiAj^ a\\ U 3 jj UiAjc. (.** n,W 4 jjUjui]I 
jjiSI j-o CjI \\ x juuSI 6jj 9 ^i ^j-SVI u UaiUJI ^lAkjjual ^ I jIAjj 
IAjj jjAAauUlj jiSaSLauUl jj ^ljj^all IAj l^jij 5 ^uuaUSl 
jaJl (^J jAiSl ^»jud j3! USjj (j jUjuJI jjdAi^uUl ^jJaJjuiJ j A JlAaJl 

?V <J^-a 3 I ^^Jc. jjjlJud cjA j ?v 4 

4Ja^j (jAal jxjjuiV Lul j JlAaJl lAA AjuiaLL<J Ul£ui (JjjjI (JlUJl lAA 

jjc. Axj jjj£j Jj£l jj£lud (^aUjc .1 ^ ^jJl 4 njU]l (J jUSl 
Jaju jj<a J£j UjLuiLaJl j 4_3jLa*uJI c . Ll£uJl 4 _JVI CljUjudLaJl 

^UJI 4 c.l_Ua ^9 

UudAj^Jl j jlaj UjLcjLuJI Ua.j]jj£j] ^JjjuJl jjiaJl ^UI 
jxi AjAjlSI Uj^Jaj 1 ^ 2k - qU ^ jjc. j 4 _Lud 25 jVl <^ 3 ^ 4-jjUjuJI 
^UJI Alj-o jjialiJ 4 Lnjx djLqjlSI LuU Uijl£ LqAxj ^jAUaSI 

Ua. j\ jj£lS <UUil Uj^Ja ^JjjuJl jjiaJl j jjj£S I ^aUjll J 

jAa.1 j 4jjud ^i LgJ£ UUUUI ^iaj 
jjJaSl L^ULj BIM 4 _ia 9 jJ' ULq jLuJI 4 *y Wt Uyj 3 jj£j c ^uUt 
Ui jSl Jjdij ^i aLuI £_buJ ULa j Ua. jS jj£j 

UiaVI JaiUiUI ^auudj ^aJjl! •j iaJ x Jdj aLuVI 4-LjUj • 

jl Uja. aI£JI 0-qIjj jjQ L5 Jc.L^U£j Ul^U jll j Utcliai]! j 
ULUal jjq LgJj 4 j£J ^aUiyl£ 4ijjuQ 4 jjLqjuJI jjU-LlSI 
^uudAigJl ^judjSl ^CuqI jj ^i U£ 4 SaJjudJ Ja jLx A j^q Ujudj] j 

CAD 4^Ai]ij]i 

(jjdAj^UI 4 _i ^jud jj (JaII US jll (jjdij ; aLuV! 4 jj!>Ij • 

<jjlj (J-qI£]U ^ ijxill pU ^aJJ ^SaVI JaLauJl (jc ^tuJl 

aLuVI 

UULUkV! j^J (^-Lajll JajiaUSl aLuVI ^^cUj • 

*Lnll 4-Uc. IAjj UAic. 1UV Aau Uj 3 AjjjjSl 4 \\a* 1 4u^aUJl 
^jli^j U^.j]jj£j w \ “>■%!' ^jjUI 't>jA JjVj J*i}l 

JjVI ^a-iAx-aj]! 4jUc. j-Q ^-Lajll Ja-Jalj]l UljUc.1 


axj jAj BOQ uUUSl 


aLuVI 


LST^ 


iUa 


4 uud 9 UJl jU Ua jj^aU 4 U jx-u-aj sAUU < 9 j jjuj 

A 9 oALuj Jl£Al j-Q 4 _aJjj U j jjUuJI ^jUV! ^ SAjAjuJI 
UAjLj jj^a^. 4 j j*u^a (^jUjuJI A^j 

Facility manage- ^4^' O'-L' : ^V' • 

su*. djja ^^Jjj ‘jjUVij LjUUii JUc.v ment 

^UUlqjjSI (JaC. Ajc. Aju Uj 9 jU j ^ \\aW 

JljUj 4 -<ilALudVU (juaUJI ajuSI jAj ; aLuVI ^^c.Uud • 

LiUall 4 -Ul£]| Sl£\ *\ a \ I J J^>V J-Uud^ A*_Jl IU ^i jJjiajSl 
.UU'Aj U^.jU ^ LlJI c^'j j 


II 



BIM" Jl 5! cLJI OI05I&0 iosbJI J$&all LUaS 

^ i 
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IfeJu&jj ^ jjAaII ^jjLualdV) jiLudil ^jj ^j 

^ic J-ajxj ^Jl^VlVt jljJaSh bLuad j) ^j^jLail uijii!l 
IjSLlaM SjjxJIj AJjLLqJI <jj jh jP UxLil uiiU )A-la ^IaI-Iuj) 

"Jt Ja^ ljjLuI Jjjki IjjjS jA dii£ Ifjte ^jAlUt 

<Jjjx^Ut ^jLj jt j^j ^-jjj && -JUUcl " BIM 

4u^UII ^jLaIII (jij ^Jatjj jLuu ^jjj jW 4 *\\ j 

: "^ijAi” Jl Ajiuit s jj^Ji 

" C jjAj"jt ^tjji 

L^jijISj JLajLLujI ^jle- Jflt Jj]| uit jiaSU JjVtfijjJ^Jlj 

4 j jjjj ^l 2 uLU\ ^ JlLSVt ^t ,d]j JXJ "BIM"Jt 

.dij Jjiau 

J ja-a ji ui jla J£J S JJ-i-4 A-iIftj ljI jkx ^ic (jLftlVt La) ^ li aj 
L j_j Au^lLit ^jIaIII ^jjouill! Ai jLla Jj^-x ^IaHLuj) ^ic jjil jj 
, ii*i) ^iC' ^jfijjJt ixj Jj^LftjIt jji ^j (j-j j ljLSUJI ji 
^JA-u2jJ) ^ILaI j£j JaLSJ) Jjuuj]) J 0AjJt j>|.lVuJ 1/i ^JjAJ 
j jjLajlaJI (JjjaI^aJI) ^jau^jJI j!Ua j£ ULili ^yjJ) 
^JLaJ iiSi^J (^J) (^jlKjA QJ.r^ A J t ^JAaJ) (JjAI^-aJ) 
(jlaUSt (JjJjUaJ) j JjLLaJ) JjS (ja U jLuut <^ill ^ja-ucj]) 
J) jA Axt j ^JA^I ^-uaic .(jjJjjaJI JIjaJIj CjIAxaJ) j 
,<J jLuaftUIl) J-^j ^ja-uOjJ) ^ualic jaa-x jjn/il U aIc "JjJja" 
JaLS (JjjLLu " BIM"JI g^uu ^juuaJ) j JaLSjaJ) 0^j]| lAA 
LfluuSl Ilui ^yjJl ljx-usVI Ajj jJLftJ) LLuaSJl jjjj Aa£J .AuLuLIaI 

. dUji 


(liULnll j J^JA ijjjau (JUa ^j^a£ fjj]| ^IaULaI 2/t JT^JAJ 
4i J^ui 4illuiA j ^iuaijA ^ja-uxLI jr jLaj 4Jl£ ^ic j jIxj 
LJ jluiVt lAA .AaIj JjJja ^ L$-*aJ (Jaj] jilj il^Jt Jj^j]) 
JjLuiaJ) (JA J JC Jil jjjj £jA^it (JJJ ±X jaJ) jjC j f J^ftHl 
JjLxj] "^uj" JI £auu V <LU1j dUji L^Uiui ^t Aaj jILU) 

.AjLuLSa) JaLS 

Jjjuj ^ic .AJxIjIaJI l-luJLujVI (JA Jj J xll ^tlULuit 3/1 ^Jjaj 
kia JaU]| ^IaAjVI Jjil 0' ‘d^t 

(jjLftA jt (jjxa (j^L^iit ljULu Ja^S ji / J A-uxa lj^LjJja 


... (JJjLulLuiaJ) ^l jUxx ? ^jJaLftit j-Lluj ;f Lc jV) jaUa . 
(.. IU u I j Ijj) JjJ <JUa jA "^JjAj"Jt iL JAU4 flS J^jlt tiA 
,CjLa±UI ljLLlui Ja fUj]| Jajj S jjj£ AjjaJjA fLklU 

AJLxj ljLjjSxJI ^uaftl (jjjku nJUat 
^jajJ " JjJjaJ) " ijt f (^-uflLftll jJjaj (j^ jjC') : ^Uaill ^-aLxa - 
JJJXJ JjJjaJI ^A-Lixj (JA <^i£ JA £-jaj jh JaJ) J£jaJ LHa 
j 4 u|Aj1) Jja Aj-LulLu flS jill J^-d ^1 £jaI Lut 
<AJ jlc* JjJ jaJ) jajxj LjjjUxx 4-a£-xaJ| Cja£-x; ^UaLftlt. 
JC jaJ 4uaIaJ) Jajj ^4-jIc ^C JaJU AjSMC' (jC- Ail jui JjlaUit 

... >t 

Ail A ftjft^ll ui (jSi 4uS LxJLla dVf't jj^IaJ) JIuaJI jjIj iS 

. ijjAail (j£aa 


0aAJ 4uaS j LjULu SacLS ^IaILLui) jA " BIMjt cjt L-ft jjxaJI (JA 
£ jLaj AjJ jjj ^ jj-uia f Ujj ^JA-ualJt (JJjS f LuaC-l ^j a% JaC- 

jlc l ftl Jal (jl (jSaj , jIxjVI AujVIjj 4 j U n jjjLftjj Jaki j 
" JjAja" 4-uiaIaj AjuIj Abui (jili ^JaJJI JjA^II j A ftlViti 

j* i ji ^ij 

jj ^La* J*aj 4JaLuaj jA j 

jj SijjA ^jjjlS JjL*. " ^j"J) I L$jj O^j 

. <Qj 5 La J <jSj 

(JA 4C JA^-aI ^LAjUU LaAjC' " BIM" ^J J-uLAJ ^jjjaaI) ^auj 
AjaSLuJ) ^jULajj) j ^$11 ^1%) uiVHI ^ic (JJjaAI^-aJ) 

^ dAA LLulx f "^Ajaj"J| jA AaIj <^aSj ^ijAJ ^^lc JaxJU 
(j£jj AjjJxjJ) 4.,\uq jJa L-ft jxj d±xj (jjjLjJUj Jalft 4-jjJaIIt 
jjjajaUJ IJjJ LfjJp (jftJA jjjLxa Juiaj un f-jJt (JjSj 
ujLLjxj jLxj) j 4-xuiLuiVI "^-u"Jt SacIS La^J j£ IaxjJjIIjJI j 
ja jj-uaH-A JjLxj La Mx2 |Ia j ^4-jJaxJI ljU j£a j jualic j£j 
jjftU-uil )jjj£j jl . jVI JLaaJ) ti^ t jij ljj) LaLu - JjJ Sjc 
^SIaII JaLSJ) (jSl jU) j| jJLu S jjIVI ljLjjA^HJ liS. jj lAa!) 

, LujS U£aa ^-Luaiu ^j-AuajJ) ^jj-xaJ 4-xujAl^il jjjjja£J) 


ljLuXuxHI 4-C ja.^4 jUjxa juLuoIL) j-uaUc ja jjxa 
4-SIxLaJ) ljULuI) & JLjaJI Jjj-ui ^ic) jJsI^aJ) ^jjftl juLuul 
^lllj iVuA JAj| 1 jkftj LJLuUVt (JjA i JJXA jUA ClXJ JA^UxJ 

^ Jjiilll ^SjA ^S (jauUJ jt jlAJ 

" jri>U"Jt SjlJl 

J£ ^ 4 ^jjuuit (jjjS JjS ja £ JjAilt fLuut jUj 

LAC Jj jS (tillli LftS J . JjjuiA <i!Ufc jj£j jt UXJ (jjjS 
jC VjjuA 0 jjjxj ji J jjSjkll ±xi jjx -4 ji jlSjkll 
Jiauj " 4 utjjlt jjjLx"(il jj£j JjJjaI) jjX* . JjJjaI) SjlJt 
4 -jj j^ jt 4 JaI£ ljLlxVu^j "^J jaj" JJ JjLaJ) j-ikLuu ja 
jS ljUUU) JLxJ) lj jS jc juLjjj ( 4 uU£it jt/j Sft jjftU 
\ j ftj^ iiii jxu (JjULuI) ^iax jt jAnaj jt AjIc LajaC j JjA jaI) 


jc IAJXJ AjJUx S jkl "BIM"Jt CjUIaC Hc jaxa ^t Ujkj lAl 
J-a f Luiait AcLLuii LaLaj jAjIaS jjjjjaSJ) j Iaxj!jI£jI) 
^S JjLuuj LlA j j 4-uaLIi) AjU j£a ^uiaj j£ ^Ula jA jj£I J j^j 
V Jiu^ j| ^aui pLui^Jt jC Jjj-ULAl t jj£j-ui (JA AiLail o A& 

(jc QjVjIUI 

laj& i - ^jjJ) ^jJaj-a J ASLu tJt Jjll) (j-a LoA J ^lxl) jUajjJl 
V JaA2 JjuiVlj (jjaojV) j-a ^Slc AJLumJ) alA ^j) jlajJJ 
uijla JjAj((jjaljjal£) jJJftlj jjil LjIajJ j) jljJV Jj^j 
(jnSt') ujLul <_i jja J£ JjIaj ^j LoLaj 1 ;; ■ ^ - jilj LaLaj jjaAui 
juuLi J JUJ*J a jjIj jLflal ^jJc Ia jjlj 4 ->ni' l jli < UlC'j ) 

</&!>-> 




JS-ju uijj-u jjju"jl (jlS I j) L> i_il jJaVI jiu) Lt£j 
(jl£ |j) L» IjjjAj ^ji j'& uaj iilij£ tJixll J^Ijj <Ja 
(jjajijjil j ''j'jjSj* £yk j\ ji "2jj-»"J' 

J J 1 *' A M A±fljji 4JI f|. 4JiLa-ujj 

JU ^j <Lj]a3lj £jjAa1\ J j> *i Ti j oajljJ 

S Aajla]] j^aj-k jlSl A^> ^i j^aj^ jUl JjIj j -LaLS dJLajC'I 
j jSsi Uj*l uUkUu, iillj oi , VLai "BIM "Jl fUUl 

(^JJ.ii^ A <AS| JA Jj^U ilxJl L-fll jLl JJJ Jj£| juttfll 

jla jaIuj ji!l jjjJj^-aII jV j ( jjaji. jlll A^JIaI) A$-aUl 
Laj jj£| ljUUj c-ilkuj j^aj-k jjI) Jj^uuI ^jIaII JjJjuJ) 
ljVU* ^ IxkS j^Jflj (jl jja\ ljjII SjIp t.iUiuj 

^Cj,imijl! ^j^^jj]) 
ljULjjI) (jC 'LjJjjuli!) 

jLajCVI ^JJ-Ui 11 JjJj-4 11 Jl jk jjSjLulaJ! jjaauIaI) 

)Ia jl\ 4 \*kA*\\ ljLa jIx-aIIj jIjljVI ^Ic (^-uiLu/l jLuuu 
SjjX® <$-*■!! (^j t<jiaxjJl J*S jA ,, jtJjaj ,, J) 

J£ 1 g a.Vfll ^all ljIajIjlaJI ASj jj-4 A£Ijj j| Jj-aj" J) 
(ji (2>1 aj ±*l J ui jla (J-A jLjuVI ^ -l^tj Ual .ui) jlaV) 

" JjJja" Jl fLaJl Jaa> flJalVI (j 4 uicLJa-A jj) ljujaj 

4- jjlI m BIM"JI JLajlLujI ja Jsl>j iS 4jalIII oJAj . JaHILj 

, ®jkk 

ljLajLlaI) Aij ^Ic LjULAua Lflxl) ciljiai ^Lftj jl luaj Ua j 

5- AJCXa ji / J Al JJX a jj£j LjUL-A-ua " JjJ ja" JI AUIIaI) 
J£LulaII jli cLlJj J-aj, Aj-uuUa ljLjjaIjj ljLujjjjljj 
, jbuV) AiJ Laja. JjUjIui ljULjjI) ^j-Ujj <kjj jaI) A \a*i% a!) 
JjLulaII Ja-ulII -11aj oi L 1 M ljULjjII j£> 4-Ujj-ulaI) 
Jll j ljUUjI) jLui^ j JiL AJajj jaI) 4 Iaja a1) 4a>jIjj£jI) 
2 -a JiVI (J& ^lj L-fljIa jjjuua£ JSIjj ^ ji JaUjjI) 
£jj!VI jltj (jlll\ JjJjjU) ULa jjjj -i )Ia f 4 jjLI! 

4uLauju ^Ic JjJ jaII 5iLualuiU 4jaiU) oiA ^Ic l-iIxjI) ^j 
JAj "^Lja tiLuuJ jjj)" 1 j *jfl \ Aj>ajjI) i£j-uJl SjUU <J aSj 

|4Ju-^j-uiaI) <£j-uJ| jIJ J aajj j <Uia-A 4 -£j-ui JLajlLa) 

(jkull Uj-uU i aKa jjjxj ji J^I) )i& (l)Uj ljUIjj-ulaI) oift 
laifl UiuaVI l g > a ) jj JLaxIuI Jj£UIU A£ j-uI) ia jj-ulLui J) 
iajj jj ^ j-ui ji AiLLay j -Lx ^Ic Jl^_> JU k&Ul! l j Iajj 
"^Jjaj " J! liLualuiV AjIU! 4jxLulaI)j 4-uajII SAaILj 
( jiaxjl 4 -jIU1 jj£j .14 4-Ulc ljjjjj) ljLc j-ui iajluilui I jjII j 

! jlaUAl! 

f QalV) (jC Ajjjllil) AjI j j-ulaI) 

Jc JalJl JjlA« Axi (jtajMJUM 3 /i J 1 /i ^jjjll J 
" JjJ ja"J) <^i llal AjLSjjV AjIc AijlaAl) Ajj) jal) ljLa) jil) 
uflLxua) JjLLa£ oj>) JjLxjIui ljLa) jxll oi& £)V jj£jaI) 
u&j |jl . <jj£jLUI JcJjjj- UaaJl <jj£ tiljJl 
^jA>l f-a-uajU A-Llill ljLa) jxl! ja £jiil )Ia ^j-uajj 
jja ^jj-ui uflj£ .iixll JjUjj £j\ l-lxj La£ ,-AixJ) ^ uflljIaVI 
L^-La lal! ji (jdttJuaH AjiuS j Ljj±all <ja f QalVI JIa 
,Aj|AjI) aIa L^-jjA^ JLx ^i AjIjj-uiaI) ^uiljj j) 


I jjJa (jj5ui jt-UjA J-uadi jA jjLulLuiVI j j£j Lajj 
Jja HuaiiA li jla (jj£j (j' Ulajl ^jIaj jSl j t M jr Jjaj" JI 
A-jILj dlUl) <jjC (jl£ |a| JjjLulaII SjlAl A£jxii ^-uiAj^a 
(JJAujjaI) jSi £>jVI jlz jA JjUaI) (jil f ^jj-ulaI) OjIaV 
Ja-uu JjUaII Aic (jl£ )J) V) -JLaJI Axjjlaj - dlil (JjIaj^aI) 
^ j-uij ^Aj j llft .dJji jj£) A-ua jAj ^iaa-uud AjHjIIj ^ja-uajJ) 
AaIUlxV) AiilUt jl\ uiLuaj £ JjajI) jjAa ufl jlal AjfiLua) 

.^luaV) AjuAjaJ 

" BIM"JI JjfeJitij 

L>jj JUjVI Ajlajx-a Jluu ^jII ^JjIjjII ^ " Jjixll ^JjLj j" 
ialaUlj AaIxI) Jajj-uUlj ^JlilV) .JjliAllj d,U a 1| 
tiixl) JuaUlc jjjxjU ja) ji jlj LjliLual jlj Cjliua) jaIIj 
ja Acjax-aI lifl j JaxII f UV JjLaaII AaJ Ia ^iUIUj 

.^Vl J kjjill 

t^Jjlujil ja lj-ulU <^Jfc SjLc AuJjilU! LjQaiai-Al) j CA Ajjjjll 
ixj JjHaI) (j\l cLjli-ual jaIIj iaJaill j£- lj > ji )jj dlil 

.Qaill L>c Vjj-uja 

uu ijijS jjjxj -iixii ^Qj - jr i jaj" ji jUjci o! 

jAxi) f )j) JjIIaU IajIa (jj£j L-fl J- ulS L1Ia£ jl£ Ijli .Aulxil 
AjULU 1 A j A JAj"J| Jx>U ji AjUj JA jil) JaV) (Ai liSj 

jjlajj ,, jtJjaj ,, J) pl Iaj tdli jle, Sjilcj (3/i j 1/i AJUJI) 
J-uU-uuj JA^j (jjiLui) ^i) <alaj L-i) jlaV) jli lJaxI) ^AAj ^a 
jjxj Ja SJjIj AlLx j&J Ig-uajbu JLx ^i Aixll JjjLSj AjaA) 
< 1>a lA^lj lU JjQjI) AuaA) J-uiluu jjjxjj m JjJja m J| jjks j 
L-fl j-ui f Aixl! (JjLjj " JjJ ja"JI <j£j ^I IaI LaI 5 (JjIjjI) 
iilttAU ^ajLua Jluu Vujaa JaxI) f )j) JjLLaII ^Ic IaIjI <jj£j 
jaVI 6 "^ajaj"JI <jujJj - I JM^Ls) ^I-^IjaJIj 
JtJjA ^j a>1 <jL£a Ajx-a 11 JjJja" J) Jx>u (j! AjLuu ja jil) 
lil (2/i AlLaJl) ^jlli Jj| jjAjj SajAx-a SAjli ja ljLSUjII 
"Jl JT jAj ji (^jXaIj AilS tAuUIliAl JaIIj 5lxi M (IUJ M JI <j^kU 
.iixll (jjluj ±ai ojLuClu A-a!j-ua "^Jjaj 

(jjajljjllj JjauAjJI Jptuj 


LajaC f UjII (j*ai jl Iju Jjajla I I Ajj^aII ljIa-IHI (jul) jS 
JjIIaI! ? jL Ljax ^AiuaijA AujIjja Lj|f) j>V Aaa-u^a 
( jjUuSLuiVI ufll j-ujV USj Aj j-uiUaj f U jII (jjajl jj ^! jHuiU 
^ JSLA 5 f U jII (jjajljjl A^JIaI) Aj-aJl Jjfl (ja IjxuiA (J^IjaI) 
(^jLuJVIj AjjLaxaII LjQalai-All ^jiu jjLaxaI) (JjuAj^aI) 
^^^d| iaAlau ^ A-jIUj^U) j AjjLuJVI diOaialAl! 

Ai-uJ AjjLaxa Ai-uJ LjQalai-All Cli^La-uu (j^ajljjil AaJLU) 
( Uj-uiAij-A 1 j j 'c jij (^jII ^uull (juil) ^dl ... AjjLuJ) 
(2)C 4_1 J^xS^^Sj ^^^U) ^xU-ulS JuC A-uLj-U I AjjUa-U 

BIMJ) h V (jtajl jj ^Qal IajaC jA j ... (jlaxjll l^iiaxj 

ii 

Lj)f ) j>v ^jA-uai!) (jA (ji^i jjIuia (^cjlLaj "BIM"JI 

.Aj^UiUl CLlf I j>Vl (JA (JjS.^iIlj (Jjaji, Jjll 



IV 


BIM" Jl 5 I cUJI 0U5U0 i>JuO ioUJI ULofl 



U£, (^HaJjui ; J^Luoll ^lc *b^VI A-iilHl) GjJaiJl 

? Ja*J| juO frl g VlVI AxJ <juiij 11 (JjAjjQ M (JI J CjLoj1xui]| 

..lixll c_al jJal j>» A ]V^\I CjLo jIxjoII a j j^qII A_luu]Ij 

A_i£-Lq ^.3 djLudl jl aIjLVI j jLaJI AjLudjjjui A fllj'S <ft\l 

jl LLlxa j)-Ialj (J jILq ^Jxxj l*n*\ AjJjlajll Jjixll £uq CjLq jlxuoll 
djLxJJ Jii jl A-3 jla jjQ <1 LAa1I CjIjjLuI] Au j£9 AjLLq jLulLojI 
fl Lr. 1 jl Aj£Xq 1I j_a. ^xjjj ^lajuU Lo£ 1 g junar J ^_9 L_fl!jJaVI 
L^_>qI AL-1juV AjA_amjJC jl Ulaj J j.W a juajLjJ 

jli O^Lcl DJjSAaI! 2/1 A-SL^U IajjIj A Ajj \ M (JjJ J jG ,, (J1 A-IuijIIj Lat 

jl£ua£ jjjxjjuo ajV ^cilLl! -iixl! jc I jjj£ <. i \*l “s j jl AjLoLxui 

jjSI v cil jLV! CjU jlxual] (^ jSj^ jj>j 

(JjLujq I jlaJjui 131 Ij]S L flLi~LuQ ^jjJajJilli 3/^ 1/5 ^9 jSl 

Jixj 4_a. jJ £-0 I J j_L L-JuuiljjJ -ULaJl o3a ^_9 AjLLqII ^g-lc- ,Vfl» A 

<— fl! jlaV! (^ $ j L j! AxjS ^Aubual I CjLL^I-Ij j M (JjJjuo M (JI 

l«LV JLLjV! aJL* jjoiij ^^Ln j] CjLjLnll jli ^x^jjLn JLLa! j-o 
CjLual I £uG l^lLlju] jJaj]l_J jJj Will j Jj-IxjJLj A_Uxui 

t aAjAa- AukjuU ^hnl' LqLoJ jjxjj A9 Lgul ^LaIu ji.VI 
fiilc-l JjLuuJ! ^g-lc AnJaLL (_£jblj A-^U^uuO AjluJ iAJLjA (JWjis Ia] 
! ASlxul! AUj-a ^^9 jLijVI J jjajLijl] ^jjJa-a jCa jaII^ 
^ jjjuLol! ^jLC jLlal ^-9 JaJjuuo g_j jjla jU£ Jj£juU ^xJ Jl^ C5^ 
(JJjill fcLjac! £}Ay jjj ciljJjuLa jjjula]!^ 1/1 JUa]|J JuiLSIaII 

^u_fl!jlal ju® A-iiLoj j-aj) jbSJl Iaa jjfb j jjuiaII ^uuiLuiVl 

(^lc-V! j-Q Auj£a]I Afs\*\\ jjLa. C]^LLaV Jdaub! ^uui jaII 

, jJalJ! (jj]jLLa Jl VjJJ 
u_a! jlaV I £} A y j-u a£ jjjuLa Au£lua ^-lc. jLijVI j jbj Uu J J Iaa 
Aa,Ij (JjjA ig jol jA9 j] Jl^ j£ (^5-U- j^J , (* J^>]l ^oLa j>s ^IjjSI 

AjijjJl jua al^VI AXJ Jl£ui VI j- Jii g?L? M JjAjja 1 ’ Jl Cl^lal 
(dlLoJl jV , cillLJl JiLuQ (J jLgX_a]I (JjlAj^uol! 1 A*iv jj^JjUl9 
«fcjj<uuVi Aul AiLjal 11 JjAjja M JI c*H<aj j! ^^jJj ^jjjuLaII 
(J jLl CuLaAL j CjI jj^-au £-a j_Lui J£ Jj9 ^ jLoxuq 
A_^.L au Aj| JjA juoil CJ^LLoV ^Uijja jj£I jA ULiLoJl jl jLl 4. nm 
cIIa axj Cj^jAxjI] j! LiLnUl CjLulx] j! ^ mUI SjIaV Jja j^U 
jl JjAxJJ jj J^Ajjoua]! Auc. J Ajc. V J jj ^gUJuall JJ^LS Jl^ ^ 

A-jjxua CjLc I j9 AjAu(U 
AujjuJI ; Ijjjkl 

LuqaLUI CjIuLjj]! Auu^LLj m JjAjuq" Jl ^-9 A-lbAjJl CjIuLjj]) jjaxj 
IaI 4 JtiLa]! Jjfuj (^lc § jjAjjublj jjxjjL-auol I j jjljLLol! (Jj 9 ju 

L-UC. JJ jla t Au-aLL luIuIuj t ^^-La j]| J jAUIj A-il£ull ^Ajjai j9 Jj 

u_LL£l! ^jj V ^ 3 ]! AiK-iU CjLg jlxua JLaj j! -ajSUJIu- L® JjLLq 

^LquuJ! aSxII ^LL^u A9 4lJ]a] ISij < i! jJa V I jjj Lguc 

Jaia SAjA^uQ CjULjj (jlc. ^iUaVI jl (aUAAjl AujxuG U_flljlabU 
aSxI! jji tdlA lJj^L^ t ^jjjuuJI CjL^. 1 j^xlu plijll ^j^Ul jaLIu 
^ACj CjLq jlxuUl Aujjui ^gJc JaLiuJlj AxUauJl L_fll jJaVI ^ jL A9 

(^jk! U_fll jlaV I i 
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(jjjaijj^_a ( ijJ^Lo ) J&2/S ^ jj-c-Jl ^3 

A-SuuaijuJ! ^xJjLuLU! SjIa! CjLSjjuj jjj jLulLuj! } jiaL jjl jLLq } 

c 11 

jjojj^U] Auj^-Ul A-JjjjuuUI u-fljxj jjjlill jl cJl jAl LxJjo^. lc 
c** l.W ^juoAjA i L-v 4ul ^lc ^ ig a { Ci jAjx (JIul ^.9 ^uuLuauJl j! 
jjjui.I ig uo \ I jli !a] t ^ (JLoA I j! jlujuuj (JjjuU 1 la^k C t \\t,u\ 

j^-ju; jl ^uLluU 4 1 n imji M ^a-n M (Jl 11 (JjAj^q" ^9 { L»A. jjjjjuiLol I 
} aLUIu Lgbjxj A ja-Aj j-LoLJlu ^uUaLl AulaxJ ^ij»i 

(Jj1i 9 /(JlaC C- IJjuU CUAaU A9 ^jJl c-UaLVI (J^Cu j] jjjaLJl I AA j£l 
lujujL^JI 6 j^_^.V (J-Lal (j! jlk! 4 junj j! JJ jJfoSJl j! ^c-olujj]| 

aULj Ljaj! aLUI iUJa aja^ luu IaJ iLb " j£U M ^VI 

AuSLLaI j m JjA j^" Jl (^Jc. jualullu uJIa ^ljAl ^JJ j jualul! A-Luj 
LLLuj cAISa] Iu9 jlaJ L <& aLUI (jjluj A^I o jLuc I Ajc AubkljLl J 
Aj^j ^Ac JL^ ^.9 cl J^VI !3 a jj-alul! A£ Jju jja9 jj A9 LxJaj 
ju^ (^ILq JjLLa JjL aS jl t L^jaI jj-^VI ^a^u l_ajLc jaI£ 
jjSaU! JHU! ^g-9 Culu^uajJ! A£jjuL 1 (J j-k! aja ^xuo-aJl t >L\ 

*D^cl 

^uuull (jjL^j Auj£a]| Aj£1o]| 

(^9 (Julul_n]| JLLa! j ^jAj>uij]l ^9 ^jLxlll J ^^cLoaJl Joaxl! jl 

L_fl! jla V I j^j Auj£i A_i£la JjLoua LolLa. jJJJjuj A^lj ” Jj Ajuo” 
AjVL^ u -fl^LLLl ^lc M JjaVJI jc Jj jjuuall jc l JJAau jl Axui 
(Uju LuLL-al j-oll j ^_nuuaj]| j JjAj-<l1! (jULo jA jji jc luA 4** '.WVl 
A-LLxJI L_flljJa^U j_au JAj (3/1 jl/l AJUJI) A-auA^cJl (JuLa jlx-oi! 
(jljlL! AJaAj M JjAj^a" Jl lAA J£uuU AA9 ; A « jj jl AUjuU j! A-lb Aulc 
j! ^g-LuJl jJaLLui (^^-jJ! AuSLxi]! jl A-^usJJ ISij ^ jjjuuqJJ Ajjua! 

f La^V jau-UI ^ jjjuLa]! 
SaLc (Jul JaJa^kjg'l j (JuULU jaJI j ^aUAxuaj]! jjlxJ (J AjlLil! aSxII ^9 
4 t JjLLJIj UILU! ^Jax-l9 L^-xjjj I g ^ ^ \ a \ Auj^A Aj£1q 
A9j } (JuLfljL-ca! jjqJI j (JuUaJabjo] I ^ b- JjqxI oA jA^u A j aLx]| 
AUjuAuS CuLLual JjQ jj£j LaAjc ULnJ LuLLualjjJl ^g-ijjjuU 
jjQ aJIuJI daa ^9 ^ j-Lj l^uli Aj-ojub jll cLiJI a! j£! jja DAjjkLJU 

Ajj^II AuSUl 

Lj j£ill AuSJuJl j jjlS j-nJaj C t i>j M ^uj m Jl (Jac ^A jjoj] oA j*JLj 

(JjA J- a M (JI (^g-lc j A-^-^. jjQ 4 __fl jia (J£ j-a A-LkAui]| (JuLa jIxjUI (^^Jc. 

Lq Au3j jjuua 4 fl J-la (j£ (JjCLaul 4^133 (J J^Ll A^_a. jjQ Ll J j x.La] I M 

Au ^1-9 La j-nlu cJIaS } Lq Auljjjuua (j jjsxVL jl Aulc (Jac 

(^JI AILAjUI CuluLnllu ^Luua L_fl j-la (JS ^g-lc Aulcj jjjLV! ^glc. 

jl 4-_fljJa (j£ (^ 5 -b* Ac j<njQ (Jlaj (^jllj M ^nj M j! M (JjA jjq m 

JjojL jj AjaI j j£j j! ji M 4-_al jjUl (J^. M Lj j£a AuSIaj ^j^gjj 

"(JjAjjq 11 Jl (^9 ^aLuu (^JI (JuluLnl! (^Jl ^jljU JjxLoJ! ^jLu 

L_fl jJa jjbx I J 3 -JUJ j! IAjqC <i]^ujj aS ^jbVl 4 -i! jJa^l jji V]j 
^AuluLn L_flU jl ^Iauujui! j! ^cjuu jj jia jc Lullu 



L ” ( 3 laj V” ,^-aLaVI ' ajLdl *• . A ‘ U BIMJ' ts-3 *■ . '"'^J - » j^.l_j t!3ljA _j3 • 

Pete Zyskowski 


U J^Lll j ~'J.' JLaC-V' (_j-a' j <^^)1_iuLai jl jjtJj. ai J J (jjiLill jU < ~ll3j ^^3 dl$.L^. BIM —3' o jjj • 

4 t~,l *' . J-»U O AAi <^3 Lajll 1 *«*- i*i ^l J 4_LaLLlLajl 4_uijLa-aJl j~^ ' 

Phillip G. Bernstein 
" Steve Jones " *u ^jJtBIM Is here to stay. • 


“. & LaU.Vl ^ % 00 W_J_^£j % 10 BIM“ • 

.Charles Hardy 

director of the General Services Administration’s 

(GSA) 
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f ilil\ CjLajAx^ Uj-aj 

jjl]| 4jLgU bJ&llA Ujk jl jj£l£ c>Uj]I CjLojLla Uk-LaJ j Jfl L 
. lu! ^kTUl j CjI \\ax 'I ^ jI£jjV I jji^J ^^2 UU.V ^aUi (jj jJlxJl 
4 u^jUI jAuajxJl 4-JjUxua ^ic 1 jLcuc- ! U^. jl jj£lll oLa CjLuJ 

^jUI JjjiL CjUUj ^^Jc. jjl^jxJI c - 1 jUl <^i ^l 0.0 
jj^Ja ^.3 Uk jljjSUl aU ^IaULu)! jUi jLLlUjUI CjUc-lijil j 

jjQ ^l^jjVI 'LC’Jjui ^_3 C**JUl ^JjQjuUlll CjLcUajuJ Sj£jJjQ LuU-ll. 
( Uuaji ,yui Cjj^Jl J iJ jijLuJl JJLjuJI ^ic JaLUJl ^J>ajua_l]l 

^LbaJl ^l JjjuuUl ^aJAjufialll jj JJ Ua> jl jj£lll oLa CIlaC J 

jjo ^c j]l ^ic .A_iijJaj]l Sc.La£JU j^UV! o j£“n*Q CjU_Ua£ 

^^ic LgJl V) 4 <jjij]l CLl j^iil aU Aju ^ Ll^j] jj£lll ©La AuiaLuui 

AjJ jA^ui L_lj| Jjk aU . jI£jjVI (^A ^ C-Jui jjUJl L_uUJl 
> >V) c_flLLLk! ^JI (J jx-j 4 _fl]liu<Jl djUuau-caUl]! jJJ jjLxl]| 
. jJJslj]! (jjaSjj 4 uaAluuila]l Lul a jj]1 
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f j Xi /TJ l 

djUjj ^CA t^l.lVjujjl tjJjiaJ 4c.ULjU Ua. jl jTu'l &La (jlxJ_J 
L-fl.Ig,J Lia. j] ji5Li.ll oJA (.lba.jjkJ.Ajjl . L_l jjuUaJl ^ lc 4-uLli]! CjLq jLluL! 

tdjUULa]! jjjuoJ jjjxJ 4 A jlx.jaSl C_il jJaVI jJJ juual jlll jbuiUi 

4 <C. jjjja]| Cj^cllill SUUJI ..VlLa jj tdjLa jlxuaJl 4 -Jjuj jJk. ^CJ 


oAA ^lAjkJju)! (j-a L_fl jjl .^clbaJU 4 L> y j^'l CjULqjl]| jjjuUkl (iUjS j 
dlj^lj (Jjiujj]| 4 c.Uj]I 4 ^aubauuaj] I JJC. £-Ui]l (jjUj jA Uk j]jj£j]| 
dlLa jlxuai! <jjli ^jfljjxl jjj JailJl ^jj 4 jUjk. V I (J>1» ) ^ . jil juJl 
2 j£jJ djLajlxuail lu^.j]jj£j jl jj^k. .^-baju«aj]| U^.j]jj£jj 
c-li jil CjI \y* jj] 1 j S j^_^.Vl Urill Sc-Lfl^ ^ic jjSM ^UUI 

jcLflill ^ lc j-<alik j£uU ^jajuojII Ujk jl jj£j j£ji 4 djUkUUy u 
4-gu^.lj jUic V I ^2 o.lkl 4^AlJLuua]l U^,j]jj^j]|j ^aJbucaja]! jjj 

VI ic.Lfl£ j 4^jjjuull ijjk 4^al aHju)V I 


jjLauJI ^IJjVI 

4 ^-Jujjj^Jl ^-baj^jll 4 _U. jxi ^_3 LlJk jl jj£j]| oJa 4 -j]l_x _9 j-a ^aC j]l ^ic 
jlS 4 L_jUjuiVI aJ . > j w ^ ^CAJ jjLajtuail ^a-bauu<aj]! 4 _U.jua L nla^k 
JjlUill SljUua ^^ic n^k <jljLuJI 2 -aIjjII 6 J-Uj jlxjj 4 JI jj Vj 
^ jLaJJ 4 _jAj]jl'l ^Jjajuaill ^jaljJ 4 _j]L*i . jLuiV! (_£-j ^^cIajVI 

^ 4^4_fljaj]l ^ nj j£uUl) 4_fljuil3 ^^lc 6A>al*ua]! j! <iaJjuij]! ^^uUa]! 
jjUkl] . 4fln>> dnl£ ^ '^aU'I ^jLkll Cj! j ^Uall djLflJjuil jl jb*. 
^aill ^ic jjLalxua]! Uk jl jj£j]| ^IaIUuj! ^aJ 4_j]\ £ > u V 1 dAA 
^jjil oAA . UlUa j jl jlJl 4 jjUtua ^ic U-AkuaUlj G } D jAj] jj]l 
(Jj-u<aj]|j dlUUUa]! ja. 4_C Jju! (_g-]c AcUi ^^-a.j] j i£l'l jjiaj]| j>a 
4iUaVU .J'jjjUa]! (ja 4 _Uja]| cAA ^9 UjujU. CjIjIjS Jl 
I jSUa ^ 5 -Uail Lu!>icLflJ jjUl jua Ua. jl jl£l'l dAA U) j jc 4(illi 
ju>AlUuua]l <£j_a. 4(JUa,VI 4£*Uj]l 4jjVjl! JJjtu ^ 4_lUUa]|j 

. Ul_UjUl j 


ULLyUI (_ji ^uukuajjl luajijjAj JuliUaj 

uL jlxUl Ua. j] jj£j A_>a (JJJj jUU) ^a_Laju<aj]l Ua. j]jj£j j>axJ 
ji^Vl ^IaIUuiVI (j^.1 j -a 4-jjjunilj 4-j.a. j]j i^j'1 Sc-LflU" jjijj] 
C.UJ! f-bauuajll 4cUua ^ .CjIjaVIj Cj\ Sjflalll 0 A 3 J 4ull_*i 
j'* jj ^a-bajusalll Ua,j]jj£j jjJj ^ 1 Ia'I jA ^lHa]! ^AEC AnUj'l j 
.4 flLU a\\ jjjuUI (jaJjja juU. 4_Lu«a]| (Ulli (UUjLtua]! 4_^_ll_*uaJ 
*j Ac LuuaJ ^a-baju<al]! jLa 44_Ua]l Ujli Ukj]jj£lll U_flJ jxlil ILa juuuU 
C.U]lj ^a-Laju<aj]| ^BIM C'Uj]l (UiUjIxjQ 4 ^OAD JJ jjl*a£'l 

(UULaC ^aCAJ ^lll Ukj]jj£j]| jx> lAjJCj 4 VDC ^'j^l'l 

oAA LllUjUa jg JaJ a ^uu)Aj^Jlj jjUxUl ^-baju<aj]| uL. jLa j 
LjU Jju) J 44__jI jl (JuU Jjuuq A >^->i Jl 4_U jua jUk Ua*.j] ji^l'l 

4 -j 1 jUj £ iLai 40 j* mxi UjLajuiJkui 44 _baUjJa jJ jjaUa 4 4 LUuaflJ 

.(^%j]l jUaJI <^Uu 



SjUUu ULuLLj <UUc. (j-* Luuj jtlliluil 

(jjfliui JjUU 


(kjjkuaull Uajijj£j ^ljjLj 


C-Lujjy CADj!jJ. u ^' oAcUuaJ ^lLluU]! oj^uuj (ja ^aCj]! (^ic 
^a-LajuU]! jjjuoUlj 4 In JJ jUl 0jUj]l j! V) 4UjUjixU! jajCj 
- jUall jjJju) 0 lc - j£LuuJ! A^l .oJjAiaua Cljl£ 4_cUu<a]l oAA 
J!>U jja jjj jLajuall (JaS (^cIajVI j£ill ^C^ jUi j UuL£ 
(iiljjj j>a jj>Vl j£-AJ 4ujjuaJ Cj!uU£ jujJ ^aA jUsi jj jau 
UjLa jju; jil ^.3 4_LLUa]l 4^auuV I OC-UI ^AC 4 U<aj! . ^aA luU 
jl jjjJl jju<aUx] jj ju<aJ Jjlai£ JajiaU]! (^5-^. 0 j£jj>a]l 

^lAxjl 4 1 J^! JjU . jjU! JUaVI ^ ' r - O-Lalxuai! 4 j ifl'l (- 1)1 Ajjjuua]! 
oAcli ^Ic aUjcVI l -UjuaJ oJAxIa" CjUauuoUjll jjj jjLxlll 


j>a j_u£]| ^ B 1 Ua aJ j jju^flll lAA j ^ A- (j£] 4lx^ij» ujUUj 
j>a 4-j] jVI (j^l Jjail ^2 ^xuUl 4-j^Ljjl (juajiflj |LUV j£Luua]l 
^ACj 44_fllHuUl LuUaju<a_U]l jjj LuUajLxlll jj^Ja 4^ jjjulail 
4-fljluui]! UJjUU! j* 4jbuiU]l 4i jxuaJl j>a 0 jLflluiV ' 4-jjL£>al 







(JjUlUI aI UajijHUl 

jud 4 qVi -V ^W l" \\ i^iUll j^ij j jljLill 4 \'icL jjLaJ ^aJ c 1 \ \o*i 

lAjjjJaj ^jj a » !aa jlll (JjxjuojI! ^ca! IFC ^ » Jx^» 

jjjjj] jl_iX--Q (ALauJai <£. jlLft.'! djl xjaxjarfkli! ^xaI j! JjlLujIj 

0jtt!jJ ^XA <la ^C- j]l ^Ic- .LULftjlxjol! (JaLjj £Cjq! jJl 3eli£ 

,J ja.i L-nlLuii ji V ! 6 1 F C 4^ jUxuQ (Juftlxjll ^AjAaJl ^xULuajl! 

Al a jc V ! ^J c^jxijl! L_uLaJ! ^gic. .JlaJl lAA jjLaJi] IAjI£Hj! ^j 
j jLxj]! jjjxj] — D.B H]l J ^JuQu^j]! Jla — AjABLxJ ^Lua ^lc 

J^lj^ ^.3 jJ jLLLI ^gJL^j jjjLkiAj^uoi! t^jjLojLuoi! ciAl]LJ! jjj 
JaLjj lUloALui CjLo j\» a\\ a£jULi]! dAA .^jjjuLq]! juft SjfL-a 

CjLjLoc ^Jc djju£xjl ^ll! j 6 j£j_lo jl£a! c_ al ^r£) j c_Jj jLxuail 

jjjLxud LL! JLaJjuj! LLba jlLuit Cj! J jjxjil oAA ^JuOuuaj]! CjL> ja_Q j 
j tdjLc-LLua]! ^"LLull (^XJjLuLoi! jjjuiuo ^Jc (Ja» 11 3 AjA_> 

.^jiaji! ^JjJjuLail 


UxjJjjHI) ^ljxluij ^JUj Jjx Ajailjil 

<cl Ijuta jj^jJa BIM ^IAjULujV Aj! jlnl! (J jJa]! juft ^X j!t ^Jc 
jjuuj jLouJl j jjjjkUH jua Jji£il c<C jjiLo <jal jxja. ^xA! jua ^ AEC 

<i_a. jui jjaa jlt lAA jgJaJ _^! AaLLuiV! !AA Aj! jij ! jxjjij ^i 

4_n&]! Jaj jjuii! <jL£ Ajc ji! (J£xjjj (JjLoxuoi! ^uuutaji! 

AjLc a]! ^jl Ajxj Luk jl jj£jl]l aj! jfl J ja. jjiJ! ^ac .CjUx^IjjJI j 
> <_L a.j3jj£l3l g-^'j^' jAjj-q Iaaajj ^! LjUa.! <jxi!j jjxJI 
(Jja. J jAj tJLLoJl (Jajjui ^^Jc tLgJ ja. c fl'j^L a'I CjUIx-AV! Aa.i 
Uj! A ULliuual jJIj <AjLu£J! (J j! A a. aJjj £Cuq!jj 1 ! oAA 3 jA 5 

(Jja. ^LJauUai! !AA jjuqJ (J-L.Ajj 5_iLxjjuiV! j jA <AjLq jjuijll j-a 

oaa ,U> j3 jj£l]l jlUjjV <_£jjqUja]| ixjJai! J! a jxj aj! ji3l 

^ W U ^ Ul> jgJaJ 3 j£jjuai! U> ji jj£ji! Aj! ji J ja. A_>jJai! 

jjuoj^uol! 4_n]lx jjQ jjaS jiU 3 aLc ^Aiauuaj ^jLilj jl£jjV! jLudjjt 

a <xiaU jjjjuaJ oAj! j 3 a£Uj ^ja. 


'hJ* 
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AiUjIxJl Ju»l£j Uajljl£jll jjJ 

^lc. (Jjftxi] 3 AjA> jjjLxjQ Lj! A aALui! ^ jljjuit <Aj! jJJX-j]l oAA jaUaJ 
JjqI£ 1 a 3! s \ j 1 l g t <C l.ljual I t djLUajjoi! c^ljjLula]! (J jJjuuq 

<aJjuajo3! L_lLa_ua! jjQ <AjLq jixuoi! ^CuqA] Aa] jajulI! 4 jLqx 1! <J Axuajj 
jjAa. t <AjU 3 j jjulUI i<_ll! j! ji3! <AjV j^ jJ JJ ^XuJaj (J^LL jjQ 
^jlxkij ^ .£jjJuJ| UIAj A1a jialauoilj (AjUiUuoi! t5_£iuoil 
juUaaALoi! ^jjjoi! (AjluQjixuQ <i!£ ^CuqA ^jj IPD cUL£U]! ^ jjjuLoi! 
<Jkil! 4 jaLL^VU AilxUlj AiUUal! lU! jJ! J^U t«_Jc 
. j_£ jLuLqII A Ajall jjjuoan L flAgj 3 j£jjuq A_iLqC ^_9 (AjLuj jLouoi! j 
Ia*1 ^U3! 4J1qV! Aaj jA EIR ^ J^l ULLqjIxuQ CnUlialQ 
<jj!aV 1 t A jUj'l CLljAill J ja CLLq jlxuoiU jlxjj j JjQl£j3l 
^uq AEC 4_ct_Lua JjqI£j .L1]a J>! jjQ .4 ^ia U\' 4 j'jx xjj.j'1 j 
SaU ji ^^uQJ-a. Juq! jA (J j£V! <ALLc t-Lua] ! j 4uq j£aJ! cCLLxuqI >'! 

jjLxji! ^ca3 j£Uq ^j'x j 4xUjua J^LL. juQ 4 jA jil! <al! jAiil 3c.Li£ 
U> ji jifrilt ^jjj <al!£ jjUI ^ j> iLj ULl a£j ^a! jsiVl j^j 

.3 jjjj-oil 

BIM Julji 


4Ujia Ujjv <_ fl'j-Lj ^jjLuLoi! ^_9 BIM ^'Aajjui! juQ AjAjuoi! 

(J jjjui^]! L-Jjui^. j — cUl£j ji 4 jjLtJ c4_>Ajoj — ^tAajjuiVt 
j! jja. ^ .4-C.Ujua]| 44uoJaLQ 4 ^jjLLq iAljil — C-flA^jjuikoi! 

jjla_J ^_9 ^aLui Closed BIM 4_jLjjjoi! <AL1 Jk^jjoll j w ‘L 1 
jaj ^uuilj]! ^Ajjuu]! IFC (_]! jj 4^aJuQj_a_i]! Aljil jjj ^JisVI ^AjjulJI 

jjQ SaLslLuiV! ^j 4 <a13a J ! 4iL_aVU 4c jjjjoi! jjjuLol! Ja.! juQ 

^Ia£jjui! ^_9 j_iuQ_iuoil jia'l ^AjjuLJI J^LuLq jjaxj Ja. ^_9 BIM 

(jixjj (^jlaJ uLU juQ . J-L.I ^Jj JJjjjQ jjQ CLLq jixuoil 

jj^Ja] (J1 >a'I — ^JJ jaj jl£jj| 1 g jfli.ua \ - BIM *a c iALI£ jjuilU 

Ua. jl j£j]l J.wLiii j^L£ jjQ jjJaSl p!a! ^lc Ajq^x j oAjAa. j! jjuii 

JaLu] jjjui]! Ua BIM ^lAaALui! cLuaji .iAjLq jixuoi! ^gJ! (J jjuajl] 
^! AajjuiJ SaLc.) juQ i ! jjLl! ^juuuaj]! jj j3 jaj <__ijLxu(J! 

.^jjUUJI jJC <JLLq jlxuoi I 
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l-ij Qj* LSUfc C)\ L^U-4 t ^ >ljJ SjJ-lS UjUJ-AJ ixuj J 

^jUsj-aSI * a i iN t j ^JU^j CjVjLIa ljLSjUi £a UJj£ 

ufij Jjll^l] ^luajV BIM J' u' (Jj^' > 

jij > uta ,Aj 4 jjjj.US) >1 j> J£ CJ± ^-i£ 

^S CjAojaj £| ^S| ^jjIIaSU ^jIulaS) 

^Sj f£l lg-uaxj JajI , LgJ JjK LjlJs j j JSLulaII 

^iiluLASt ^laUjjII uISj j^Jl uaUj jSlSl Jj-LU 

SUU AUTODESK REVIT £jJ^' ^'O 
4uil±kluj| ,tVnj*j <jkxjSl .BIM UtjJt ua Sjj^-ula 

J jjlaa]| ul IajU jSJj u^ij J jil £-a)jj ^Luiuuaj 

.LOD 400 u 4 > <-jjikA]| 



4\],ixS) U»jljfflti ^IaHujI jli 4u2 LluiV Laa j 
Jxt J- 4 U- 4 4ix ja jl 4j,tjSVtSl JjjlaSl U- 4 
^LaULUIj 4j|iJl > UjI u' <^UiV U^ J £ jjulaI' 

.U^jjJj LgUx ^jj Vjl JSLuuUl A^ljlui LlSli] 
Jjjju ^jic- ^I^Ijj JiuVI > >LLUl £j-ax 

juaaJl V 4 jj nSl 

4jjix-Sl UxjSjiHSl ^hVujl jli 4-i JLuiV Laa j 

Jxl J* > 4-U ja jl > Aj^JiJl <jjSaSl u- 4 J*^' 
4 -aULaS|j Ajl-iUl > UjI u' u^ij ^jjulaII 

.UxjjJj L^U ^jj ^j Vjl JSLuuJl 4 ^Ij 1 uj JJliS 
Jjauj ^I^Ijj i JiuiVI > jLliuUl 

juax-Sl V 4 jjnSI 


^SSa-ua-A jP Ljx-j) ljj£ jjx 2007 t flj^ j£USI 
ujjUaAlj 4 -aLu uIajI La ljAxj L^jS j, BIM 4-^UaL| 
^jx 4jlaUJ| Jk u-aLUI UixjSI ^i ljI jlui U Jxj 
ljj£ S jjiSl LUj JiH ,jj1uaI a!| 4-SLuij u-a lLu^jjI 
Jl l-jlauij ljI ji La j£ Jjjjkj ^Jt c fli U lj jkSI 
> 4-laIIjlSI ljLS jlaII jixl > J-**-^ U-^^ll .BIM 
£-4 Lgl2j 4 -xLLaSI ^jjLulaSI j£ ljjLSj BIM JLxa 
^ j^jIa <jl (LOD300) J jluiAJ 4-£jJdS) 

.^j-AuaUl 4 -Uj-a 

jAj jjjS £jjUla iUj]J Uijil j-a 

UJ^A 600 *Ljjj>S 4-ajAj A j>j\V 4JjJ > ^^Hjula 
. ^u 4 69500 v jVj^ 

u' u-k Jjj ljjLS JjLLaSIj LiSLUl <jjj jilxlSl 4 jP jj 
^ k ljMj^Xj LSLU (jl jl 5 -1 xj ^Tn ^S ^JjLajSl 
(jl LjiuUSIj ,4-SjiLU Vu jjS o jlU ^jjULaSI jIaa 
LJXJ ual £jliS) Ujlxj U^U-A JjJ ^jjLula Luiil 

Lji jll / alUU IjkS A£i j p j uLaSJ BIM J^p 1 *\U** 
J JjfSs jaLxaSI ^ AjiiSt JjHaSI s jJS ^ J 
JlIUI dStJ LSjjj jlli 4j 4 -luUSU LUxaIp J'jjV JU-a 

UjU 

■ ♦ ♦ 



/ ajjkjSU IAjj SJjx 4-jjj ljV jIIaSI 4-SjUoS ljjLSj 

C SjSLSj JjLLaSI j2 ijj-uj dSUj ^aJlu ^jj £ J jaj 
Juijjaj ^-auXaSI ljjIaSI ji j Uaj-ual >iSl ujjIaSI 
^ijAJ UJJ (jUuiJ ^j A ^V l^jluiAJ £jjuUS| US 
^ij Jj^xjSU UjjJ (jl£ j ,-lkjjiS jilj ^ < Ai^tt 
e LuiVI BIM MODEL J jluiA 

S l>l j COORDINATION 
.LOD400 
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sL 

jjJ-iwol' 

y' j j_l±' i-jljJ ^i ^Jii' - -X A~ii ■■■>! s^lll l.A-i. ^i ;-» 

BIM M LVjLLl j' ja' ^Uil ^jc. 

j* j-liJ o' jS_J' Ja. Jc. 1 j£j AUTOCAD J'iLb JbUjlH j. Jil' wdU' ^jaJ V 

jj^Ji jou.1 J •/! 1' ^lj REVIT j CAD 

■ jK JJJ-/I Jl Jjia. ia.1 jL. L. blLc 

BIM <J <»*•» Jijj jJ' 

Jjo L§j!c. s.iUIH fj jUj Oa jS ^jL13y\ o O^j! jll j 1£jH£j^1\j ^jLxLl ^JL-o ^i jVI ^l' 

u*.^i REVIT ^ ^jfJ £*Ijj 3^>ii ^ojLuii SjUj 

1 SMoTi'I ^jL. ^ ll' 

J£ (/ l<k»j 0* LjIjLIJ Lu jl u_J2lJ j£Ij REVIT ^-Jr J^ Jj-i*j!i Jj— il U 

^L-SV' 

MODIFICATIONS 

JILj JaxII 'uJaJj REVIT ^l^LLt' ^ j-^ j' j^xjI' f _>aL» j_Li' Oj2u Ja L» ' jiLi 

1' j— Lxi O-JC Jj2k JJ> 

(JasJI (Jj-J <Ja a \\ 

7000 J'j^ 0A>“ i/ jVs_r Jjjil' JJiJ fJ J bujjj Si-I jjj» £* jV' ijJ) 

jVjJ 

i a 'A viaIi sj^jxV' 

A.lj \1 La jJa jLjJ LjJj JjCjl Jja _p' Jl wCwCJ JJ ;J_jljLol] BIM (J' Sr 1 jliojol' J J jil 

LSjl' 
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